DOCKETED

Docket Number:

18-IRPO1

Project Title:

Integrated Resource Plan

TN #:

228068

Document Title:

2018 IID IRP REPORT No watermark

Description:

*** THIS DOCUMENT SUPERSEDES TN 227658 *** To omit the
watermark and PDF conversion issues.

Filer:

scott harding

Organization:

Imperial Irrigation District

Submitter Role:

Applicant

Submission Date

5/7/2019 2:21:43 PM

Docketed Date

5/7/2019




Integrated Resource Plar‘ A f




Integrated Resource Plar‘ A f

(This page is intentionally left blank)



Integrated Resource Plan ~» f

Table of Contents

IS o) AN o] (0] 010 0 ST P PP TTTPPPPIOY 8.
EX O CULIVE SUM I AN ettt teee ettt ettt sttt ettt et et e e e e e e s i e e e e e e 11
GOAIS OftNE 11D ...cciiiie et smme e e 12
GOAI OF tNE TRP.....uiiiiiiiii et reer e e e e e e e e e s ab bbb anenb bbb e e e e e e e e e e s aanes 13
KeY DIIVEIS Of IRP..... e e rmmme e 14
SB 350 IRP GUIAEIINES . ...cciiiiiiiiiiiiiiiii ettt et e e e e e e e st enes e e e e e es 17
(0701 A= 10 [o @] o1 r= 1110 g I €0 =1 £ 18
EffICIENCY GO@IS......oiiiiiiiiii et 19
REQUIALOIY GOQIS. ... e e e 19
Regional DevelopmeNt GOAIS..........ceuuuiiiiiiiiiime e ieeee e e eeeee e e e e e e e e eeeseer e n—— 20
Summary and ReCOMMENTALIONS. ........uuviiiiieiiiiiimee e er e e e 20
Process for Updating the IRP.........ooooiiiii e 26
Chapter 1: IRP Purpose and APPrOACH. ......uwweeii ittt 29
Purpose and Objectives Of the IRP............oooiiiiiiii e 29
Organization Of the IRP...........uuiiiiime e 29
The 2018 IRP DeVelOpPMENTt PrOCESS.......ccoiiiiiiiiiieieeeeii ettt eeeee e e e 30
Major Drivers and Requirements influencing the 2018 IRP...........ccccooviiiiiecceeeneninnnnn, 30
SB 350 and the CEC IRP Guideline REqQUIrEMENLS..........coovvviiiiiieeeiiiicieieeee e 31
Other Legislative and Regulatory Changes..........cooeiiiiiiiimmmriiiiiieeeeeee e 34
GHG EMISSIONS REAUCLIONS. ... .uuuviiiiiiiiiiiiiiiimmme e e e e eee e e ee e e e e e ee e e e e s eeees e e s smmme s 34
ROOTLOP SOlAr POICIES. ... .uuuieiiiiiiei et rre s e e e e e e e e e e e e e e e e ememeeeeenaeees 35
SB 859 £State BIOmMasS MaNUALE..........uuuiiiiiiiiiiiieaeiiibie ettt e e e eeeeeb bbb e et e e e e e e e e e e s amereeeeees 36
REGIONANIZATION ...ttt e e e e e s rmmne bbb eeaeens 36
AB 2504 ... ettt —————— e aaaaaaaaaaaaaaaeaeeiannes 48
TranSMISSION RESOUICES. ......uuuiiieiiiieeeeeiacme e e e e sttt eeeeeaeessssmmne e s s s snnbaaeeeeaeaeeesssnmnnssannnes 49
Basecae Power Supply Plan ASSUMPLIONS..........oocuiiiiiiiiieeeieieee e 50
Chapter 2: SyStem DeSCHPtION. .. ittt ea ettt ettt ia ettt e e e e e e e e 52
7KH ,,'fV 7UDQVPLVVLRQ DQG...LVWULEXW.LRQ..5HV.R52UFHYV
v TV TUDQVPLVVLRQ.EBAVW.HP. .. 54
Generation ReSOUICe POMONIO. .........uuuiiiiiiiiiiiiimeen e eeeee e 56
HYArOEIECIIIC RESOUICES. ... .t i ettt s e e e e e e e et et eeee e e e e e et eeet et s e s e e ememsnseaaeeaeaaeeanes 56
Small HydroelecCtric ProjeCt OVEIVIEW..........uueuiiiiii e ceeee e v e e e e e e e eeeasanees 57
San Juan Generating StAtiON...........uueiii et e e e e e 58
Palo Verde Nuclear Generating StatiOn. ............oouuuriiiiiaaceee ittt eeme e e e e eeeeaas 58
Western Area Power Administration (Western) PaiBawis Dam..........c.cccoocvvveeeeriiiennniiieeeeeeennee 58
Boulder CanyON PrOJECT........cuii ittt eee ettt emee ettt e e e sttt e e e e smmne et e e e e e nneees 58
B (8 o= RS ST U g T o o SO 60
Internal TNErmMal GENEIALION ... ittt ee et eeeeee bbb e e et e e e e e e e e e e s aammreeeeaaaaaaaans 60
Battery Energy StOrage SYSIEIML.... ..ottt ettt e e et e et eean s 61
IID Generation Resource Capital PLam...........cooooiiiiiimmmiiiiiiieceeee e ieeme e 63
AGING ASSEIS .. ciiiiiiiiiiit ettt eeet et e ettt eem e e et e e e e s e e e e e eeaaas 64
Long Term Maint@ance Plam.............oooiiiiiiiiiiieeeeeeeee e eeeeeneees 66
POWer PUIChase AgrEemMIENTS ... .ottt rrne e e e e e e e e e e e e e aaeeaaeeaeeeeees 66
SPOL PUICNASES. ...ttt e e e e e e e e e e e e e aans 69
Balancing Authority Obligations..............ooooiiiii e L O
Southwest Reserve Sharing Group (SRSG)......cuii ittt 71
Other Reliability Standards.............oooeiiiiiiii e eeeaes 72
RENEWADIE IMPACT OVEIVIEW. ... ...ttt ieeeteit bbbttt e e et e et e eeeb e e e e e e e e e et e aaaaaaaaaeesammtaeaaaaaaaaaans 72



Integrated Resource Plan "~

f

Supply Curve with RPS INtegratiOn..........ccccuuuiiiiiiimeeiiiiiiiiiniies e e e s sessssnressneseeeereeeeeeseeseeenseeees 74
ANCITAIY SEIVICES. ...ttt ee e e e kbt e e e e e ekt e e emmme e e e e s b bt e e e e e annb e e e e e 75
NERGC & FERT...... ittt ettt ettt h et eemee st e e e e a e e e ek bt e e e sa b ene e e e nbe e e e s abe e e s snbbeeesannnneeas 76
FERGC OFUEI 7B4.....cciiiiiiiiiiiiiiee ettt ettt eree et e e e e e e s s sttt et e s smmt e e e e e e e e e nnnnneees 76
Current Energy Requirements and SYStemM LOSSES.......uuuuuuruuuuiiicrieeeiieeeeeeeeeeeeeeeeeesieens 77
NP2 T = U T T o = R URPPRRRRRRRY -
Load RESOUICE BaIANCE.......ueiiiiiiiiiiiiieee et e e e neeas e 82
RENEWEIE RESOUITES......uuiiiiiiieiiiiiiitieeeitt ettt anent bt e e e e e e s s s s bbb s s ennseeeeeaaee s 82
Desert View Power PPA (Greenleal)........ccccuiiiiiiiiiieeiiciiiieiiieeee e e s ssstessaeseeeereeeaeaaeaeeessmameees 82
Heberl Geothermal PrOJECL........cooi oot e e e s e s eeenssnnrenreeeenees 83
SUNPEAK SOIAI.L.....eiiiiiiiiiiiiie ettt ettt e e e e s sttt e e e e s sreees st b e e eeeesssbbeeeeeessrnannans 83
SOIOICNAIA BIAT.......cco it bt ee ettt e et et e et e s seeer st e et e e et et e e e e aaeaeeeesammeas 84
1O 10T LR ] - PSP 84
SUNPEAK SOIAI 2.ttt re e s s s s s e e e e e e enanene 85
GBWI BIMIE, LLC ... ettt sttt e e e e e e e e et e e e et e aae e e e e eee st tbab e e e e e e e eaaanns 85
Regenerate POaW, LLC.... ..ottt e e e e e e e e e e e e e e e e e e e e e e eerarr s 85
(CT=To 1 C1=1 o [0 o TR I X PR 85
(0= 1| =1 g =T | I I OSSP PP R PPPPPPRPPRTRN 86
Feedin-Tariff Power PUrchase AgreemMeNtS...........uuuiuiii i iceeiiiiee e e e e eeeaeemmme e e e e e 86
SDSU/SolOrchard Community Solar ProjECL........cooviiiiiiiiecee e e e eeree e e e e 86
Citizens Energy E5reen Solar PrOJECL..........uueiiii it ceeee e v e e e e e e e e eeaeaeees 86
RPS Requirements and SB 350..........uuuiiiiiii i ceeeiiis e ee ettt e e e e e e e aanrneaaaaaaeaan 89
Integrated Resource Planning REQUIFEMENTS.......cociiiiiiiiieiieeee e eeeere s e e e e e e e eeaans Q0
Transformation of the California Independent System Operator to a Regional Organization....91
TFACKING SYSEIMIS ...ttt ittt ret e e e ettt e e e e e b bbbt e eeemt e e e e e aabbb e e e e e e s nbbeeeeeamas 92
Impact of RPS @and EMISSIONS. ........uuiiiiiiiiiii ettt 92
Renewable Product MarketS..........ooooiiiiiiieee e ee e ene e e 93
Operational IMPAaCt Of RP.S........ et eea e e e e e b 96
ENERGY IMBALANCE MARKET. ... et 100
Reliability COOrINALON. ..........uiiiiiiiiii e rmmee e e emnes e 100
Battery Energy St@ge SYStemM (BESS).....ccciiiiiiiiiiiiiiiiieiiiiee ettt e et 101
Distributed GENEIALION.........co oot eeei e e errere e e e e e e eeeeeeeeeaamrereeeaeaaaaaeaeeeaens 101
NIl = L= T 0 VY L= (=T T o TP 102
T (0 V] (0 =T = 103
Small Generator INTEIrCONNECHION. ... ...uuuiieiiiiieiiimme e e e eeeer e as 103
I 1= U A o RSP PRRRR 104
Chapter 3: Forecast of Demand and Energy RequireMentS........ocuveeeeeiiiieiiiiiieeiiieee s
(=T ol0) g 0] o 4] [0l 0T = o= L= O, 107
Overall SUMMAry Of FOIBCAST........uuuiiiiiiiieii it er e e 110
Methodology and MOAEIS DESIGN.......cciiiiiiiiiiiiiiieeeiii et e e enesr e e e e e e e anees 120
MOl SPECITICALION....... ittt ettt et e e e e et e e e e e e naaeeas 120
ROOftOP PhOteVOIAIC IMPACTS ... .eiiiiiiiiiiiiii ettt eeane e 121
Energy Efficiency Portfolio IMPACLS........oouiiiiiii e 123
PV + EE Impact to Net and GrosS NEL and.CR...........uiiiiiiiiiiiceiiiiiiiiiieeeeeee e 126
Mild, Base and Severe Weather Scenarios and Range Forecast................eeeeeiiiiiiiviinieeeneen. 131
EIECIIC VENICIES. ...ttt ettt ettt e e e e e e e e e e s see e e e e e e e e e e e e e e e e e e e e e e e mnes 132
New Industrial Load (Cann@biS)..........coooi it ee bbb eeeneeaneneeees 133
Data sources and Samples DESIGN..........uuuiiiiiiiii i 136
R AT LT U1 1= - = SR 136
[=Tole] o o] o ¢ {ol - | = DO PRSPPI 137
Analysis of regression resulfid CONCIUSIONS..........uvuiiiiiiiiiiie e 141



Integrated Resource Plan ~» f

Residential SAleS MOUEL........c.ooiiiiiiiiie e ssmne et e e e aee 141
Commercial SAlesS MOEL........ccoo e e et e e e e eeenre e b b e b e e eeeeeeeeas 141
Agricultural SAlES MOUEL..........oiiiiii e emme et e e e 142
Overview of Study Results and CONCIUSIANS...........ciiiiiiiiiiieeeie e 143
Chapter 4: The 1ID Need for Additional RESOUICES .....uviiiiiiieii ettt
Capacity DEFiCIL.........cco i ————— 154
Types of @NEration RESOUICES.........cc.uuiiiiiiiiee et rmme e e e e 156
2 F T o= To R (S TH ] of L= TP URRT 156
Renewable (Gre@n) RESOUICES.........coiiiiiiiiiii et e ettt e et erent e e e et e e e e s abb e e eeeeeeeeeanes 156
PEAKING RESOUITES.......eiiiiiiiiiiii ettt ettt ea et ettt e s e st e et e eamt e e s anbre et e e e s annnnneeeens 157
INtErMEIAIE RESOUICES. ....iiiiiiiiiiie et e e s eeneeees 157
Supply Curve with RPS INtEQratiQn..........uviiiiiiiiiieeeiece ettt 157
Capacity VErsus ENErgy CRargeS........uuueiiiiiiiiiieeeiiie e e sttt et eesie et e e e st e e e e e s aensenenseneeee s 158
Technological Advancements as a Result of Changing Laws...........cccovvvviiieee e 158
SuMMary Of RESOUICE TYPES.....ccoiiiiiiiiiiiii et e e eeemr e e e e e e e e e e e e e aman 159
[0 T=To 10 =i [o ] o I O 1 ] Y= J RSP 160
Load Duration Curve for Future Years & Baseload ReSOUICeS........ccccceevvviccceeiiinnns 162
TransmisSiON COSES ANA LOSSES......cccuuvuiiiiiiiiie i e ettt e e e e rmmme e s ee e e e e 165
OVerall RESOUICE NEEUS.........iiiiiiiieiieeeeeieeeiaas e e e e et e e et e e e e e e e e e smemeeeeeeeeeeeeeraaeenreennsnnneeeees 168
Energy Efficiency and Demand Side Management Programs.................coveeeevvvvnnnnnnns 169
Evaluation Of Programs.............oooiiiiiiiii e e e e e e eene e 171
Energy Efficiency POrtfolio TargeL.........coouiiiiiiiiiiiieeeiieee e 173
LR LTS [0 [T a1 = U o o o =g U 178
COMMETCIAI PrOGIAMIS. ... .cieiiieiiiitie ettt emee ettt e e e e ettt e e e s smmne s e st b e e e e e e anrees 179
=L PO P PP PPPPPPNS 179
ReNEWADIEENEIGY PrOGIaMS . ... .uuiiiiiiiiiiiiie ettt e e s et s et e e e e neees 180
ENErgy StOrage SYSTEIMIS......ciii ittt e e e eeees e e e et e et e e e e e emer e e e e e et e eeeeeeeees 182
Battery ENergy StOrage SYSIEML.......uu i i eeeeree ettt ettt e e nnne e e e 183
L@ 11 1= T 1Y LTS 1T (PP 183
o T 0=T=T 0 (oo =T o o T PRSPPI 184
Chapter 5: Potential NEW RESOUICES. ...ttt ettt iaase e
Types of GeNeration RESOUICES...........uuuiiiiiiiie it srmme e a e 205
1o Ty =T (o T= Lo I LSS0 U o= 205
RenNewable (Gre@n) RESOUICES.........cuii ittt ieeeee ettt ettt e e e ettt e e e e s abb e e e eeeeeeeeeaee 206
PEAKING RESOUITES......ueiiiieiiiite ettt ettt eame e sttt e e e s e bbb e et e eamt e e s enebb e e e e e e s annbneeeean 206
INtErMEIALE RESOUICES. ....iiiiiiiieiie e ettt ettt e e e e e e e e e s e e s e e e s enee s e e s e e s e nnnnnennes 206
Capacity VErsus ENErgy CRargeS.......uueiiiiiiiiiiieeeiieee e ettt e e e st ieeetee e e e s snbeeeeae e s anbsanesseeeeeens 206
Technological Advancements as a ResulEb&nging Laws............cooouuieiiiiiiieenniiiecee e 207
SUMMAry Of RESOUICE TYRES......ciiiiiiiiiiiieeeeeieeeaeaaa e e aa e s e e e e e e e e e e e e e e emeeeeeeeeeaeeeeeeeeeennennanes 207
o= To 10 =i [0 ] o I O U ] Y= TSP 208
Load Duration Curve for Future Years & Baseload ReSOUICES.........cceeeeiiiiiccceeeeeeennn. 210
TransmiSSION COSES QNG LOSSES.......eeiiiieieiieiiiiieaeaaaaaa e aaa e e aa e e e e e e e e e e e eemeeeeeeeeeaeeneeennnennee 213
Candidate Renewable RESOUICES ... ...cooiiii oot e e ettt e e e e e eeanseseeees 216
Small Hydroelectric facility @XpanSion............ooooi oot 216
Local Geothermal PrOJECLS. ........uuuiiiiiie i iiieeee e eee e eenaes 217
Other Renewable ProjeCIS.......coiiiiiiiiieiieeeees et 217
BIOTIESEL ..ottt et et e e e e e e e e et e e e e e e e e e e e e e e e e mnna e e e e e e 217
SEOrAgE RESOUITES.......oiiiiiiiiii ittt eeee ettt ettt ee bbb et bnree e e e e e e eeeeeeas 217
o] VY (o] = Vo [T P PO PUPPRTTPPRRR 219
L@ 1 g LT S a1 0 YA (o] - T T PSSR 221

RequEeSE fOr PrOPOSaALS.......coi i e e e e e e e e e e e e e e e e e e eeeee e 224



Integrated Resource Plan "~

f

B =T g = L CT=T 0= = o o 224
Potential Gagrired PeakinGAdItIONS............cuuiiiiiiiiiieeei et 225
Potential Gas Fired Intermediate AdAItIONS. ...........uuiiiiiiiiiieeciiiiie e 226
Vehicle Electrification POtENTIAL.............uuuiiiiiiiiiieeeiii et r e e e e e e e e e e eereeee e 231
Chapter 6: IRP Modeling ASSUMPIIONS ....viiitiiieteiit ittt ee ettt ettt ettt et s ittt e st seeeseeeeee e 241
Challenges FaCiNg [ID..........couiiiiiiiiiiieeme e rre e e e e e eena e 241
o 7= o L3PPSO OUUPPPPPRS 241
LSS0 11 o =N 243
LI 1S 10115 o PSPPI 244
Other Key Risk Factors Faced by the 1ID.............ooovviiiiiiice e, 244
Purchasing Natural Gas and ENELGY..........uuuruuriiimmiimmeeeeeeeeeeeeeeeeeeeeee e e s eeesiennennnnnnnans 245
Long-Term Perspective of Gas and Energy Markets............cccuvvviiieeeeieeee e 246
IMPACE Of SNAIE GAS......eeiiiiiiiiiie ettt eeemt e et e e e e 251
Impact of Carbon and RPS INtEgratiOn............cooiiuiiiiieeciieiiiiiie e 252
ShortTerm Perspective of Gas and Energy Markets.............ovvvvviiiiceiiiieeee e, 253
Impact of SONGS Nuclear Generation QULAJE..........cceeeiiiiiiiieeee e e e e e srreran e e e e e aaaeeees 253
TranSPOITAtiON COSLS.........ccuiiiiiiiie et rme e e e e e e e e e s emmme e e e e e 254
SPOL VEISUS FULUIE PrICES. ...ttt rmmme e e e e e e e e rmmne s 254
R TU T 1=T o T oI o o =TSSP 255
FIMM PUICNASES. ...ttt ettt e e e e e e s s rmmne s b e e e e as 256
(0= 1| 1@ 0 110] 0 I ST PPEPTPPR PPN 256
U1 @] 110 o =S 257
(O] | F= T = PP PP PSPPI 257
FINANCIAl HEAQES. ...t me e 258
PUICNASINGEIECIIICITY.......veeieiieeee e eeee et e e e e e ener e e e e eas 260
o] T lo AN e L=T=T 4 1T o1 £ R 262
(O 11 I @] 0] 10] 41U O PPN 262
Dodd-Frank Impact on StrategiC APProach...........cccuvuiiiiiieeeieieeee e 263
Short Term planning and Economic DispatCh............cccccie e, 263
RESOUICE MOAEING. ... ..o et ae e e 271
SAN JUAN OWNEISNID. ...ttt r e e e e e e e e n e e 272
S 1= = T O 11 ] o S 274
(070 1Y, [T oI @ 1 -t PSR SEEERRRR 275
Operatins and MaINTENANCE..........iiuuiiieee et eeete ettt e e e e e e bbbt e e e e e s bt a et e e e s sanbeenbbeeeeeeean 276
Impact of SI3 0N [ID RPS and EMISSIQNS .......iuuuiiiiieiiiieeeiiieee ettt e e ie e et e et eee e 276
ANAIYSIS AN STALEGY. ... etteeiiitieiiee et ret ettt e e s e ettt e e s abb b e et ee e s s e eesbeeeeeaessnnbeeeeeas 277
Early SJI3 EXIt ANAIYSIS......ueiiiiiiiiiiiiiiie ettt eme ettt e e et e e e samne e ee e e e e aee 281
Chapter 7: Economic Analysis and RESUIS. .......ueeeeiiiiiiiiii e 283
Identification of Expansion Plans using Candidate ReSOUICES............ccevvviiacceeennnnnne 283
[ID TranSMIiSSIONASSESSIMENL........ccciiiiiiiieeeee e ceee e e e e e e e e e e e e e e e eeeeeeeeees 283
Near Term TranSmiSSION ASSESSIMENL ... ..uuu e e et e e e e ameeaa s e 289
Long Term Transmission ASSESSMENt (2027)......cooieiiiiiiiiiiieeeeeeee e 298
Summary of TransSMiSSION STUAIES .........ccueiiiiiiii et 300
Future Economic based Projects.........ooo e 301
Summary of Distribution System ASSESSMENL.........ccovviiiiiiiiieaeiaar e 302
C0ACHEIA VAIlBY.....coi it 302
IMPETIAI VAIIBY......eeeiiiieie et e et e e e e e e e e e e s nnnes 312
Mitigations to Reliably Integrate Distributed Generation.............cccoooiiiiiccciiiiieeiieenneee. 316
S OF N N B T=T o] [0 1 1T o SRRSO 316



Integrated Resource Plan "~

f

Distribution Costs to Address Electric TranSpOrtation..............cccvvvvieemrirereeeeeeeessnsnnnns 316
Modeling Results: Economic Comparison and Environmental Compliance............... 317
1.Retirement and Unit Addition STUAIES............uuuiiiiiiiiiiece e 317
Methodology and Key ASSUMPLIONS. .......uuuirriieeiiiiimemrsiiriee e e e e mrennnne e e e 317
2.Renewable Resources and Cap and Trade..........cccccvvvviiimmmneeieeeee e 323
Power SUpply SIMUIALIONS..........ccooeiii e e e e e e e e e e e e e e e e e e e eneeaees 323
Cap and Trade and the IRP Preferred Case to Meet.goals...........ccccoevvaaceeeiiiiiinnnnne. 334
Repositioning POIENTIAL...........euiiiiiiiii e mees e 337
3.Analysis to Determine Optimal (BESS) Size for Operational Needs....................... 342
OVERVIEW ..ttt eteeteeseeseeste s emeeeeseeseesseaseeseeseeste e fmes s e esees e e eeeeees e es e e s emmnseneeeseeneene e beebeeneemmmnneeneeee 342
AAN ALY SIS ettt sttt ettt ettt e e ee e e ettt et et e e e e en e et et e e e ettt et e et EaEha e e e E R R R r e e e e e eeteeeernnneeeaeeeeees 342
RESULTS. ettt et eeee e e e ettt ettt e e b e et e e e e et et e ee s amnne e et e eeee e e e R R R e e e e e e emen e e e e eeas 343
FACTORS IN CONSIDERATION. ...ttt ernen e s et e e s ae b s enan s 346
4 Additional studies to address Resource NeedS.........ccoovevviiiiiccceeeeeeeeeeeeeeeeeeeeeeeeeeens 346
Key Factors in Consideration of REUIEMENLS...........uvuuiiiiiiiimeeeeeeeeeeeeeeeeeeeee e eeeeiens 357
[0 o= 11 o] o PO PPRPPPR 368
System Losses and PhySiCal INQITA. .........oeviieiiiiiiiemn e ere e 369
2018 Through 2030 Power SUPPIY COSES....uuuuiiiiiiiii i is i rees e 374
201823 Budget Risk ManagemenLt.............oevvviiiiiiiemmiiieeeiiei e e ee e e e eeeeeesveeeveeneeennnees 376
5.Black and Veatch/Atonix Hbepth Study on Energy Storage.........ccccccevvvvivvimeecnnnnnne. 382
RV 2= LTSN o) BB T= T o =TSR 384
BATEIY SIZING .. tteeeie ettt ettt e e e e bbbt e e e e e b e e ea b e e e e e e e b bt e e e e e b enaeees 387
Designed/Planned Operations vs Actual Operational RISKS............uuviiiiiieeriiiiiiiiiiiieiiieeieee e 391
6.Transmission EXPanSioN StUAIES ... ...uuuuuiiiiiiiir e eees s 393
NG-1V2 Impact 0N SUPPIY RESOUICES ......uuuuuiiiei e e eieieieeei e e ettt s e e s e e e e e aeeeaeeessanns 396
Chapter 8: Conclusions anRecomMmMeNdations. .......uuu et een 400
Renewables Portfolio Standards.............eevvvvevvvieemieeiiiiiiieieeeeeeeeeeeeeeeeeeevveeeveeeneeenneen. 400
Greenhouse Gas Emission Standards (AB.32)..........uuiiiiiiiiiicceiieiiiiiieeeeee e ieee 404
Long-Term Power Supply Cost Volatility.............cooo oo 406
IID ENErgy RaAES.... .o rrees e 407
Next Steps in IRP Development...........c..uvvviviiiiieeceeeeeieiiieiiecee e 408
Appendix A: CEC IRPStandardized Reporting Tables.............coeeeeeeeieeee i 410
Appendix B: List of EXNIDItS .....vvviiiiiiie et e e e 417
Appendix C: Cap and Trade DiSCUSSION ... ...uuurureeeeiiiiiiiiaaeeeeeeeieiiiiiierieeeeeeieee e eerrrreeeeeeeseesssssimmeeeeeeeeeee 22
GHG EmIissions REAUCHIONEBAB 32..........uuuiiiiiieeeiiiieeeeiiieeeeee e e e e e e e ssnsmeesssnneeeeeeaee s 422
CapanadTrade PrOQramL...........uuieiiiiiiiiiieeeeieiieeete et tee e e e e e e e s smre e e e e e e e e e e e e e e s e snnnnea e e e e s e e 4260
Emission Allowances Granted t0 1LD.............uuiiiiiiiiiiieeiiiiiie et 427
[ID Emissions Trends and ProjECLIONS. ........oooiiiiiiiieeee ettt e ee bbb eeeeeeeean 429
Risk Management, Accounting and Capd Trade.........ccccvvviieeeeiiicemnnniiieee e sreeen e . 436
TrACKING SYSTEIMS ...ttt ettt ettt e e e s s bbbt e e e s e ae b b eeabe e e e e s e ennbbeeeeeeeaneebeean 437
QLI 1o 1= XU 1 LSOO 438
ENVIrONMENTAMAIKETS ... ...uiiiiiiiiiiiiiiii e e e e errre e e e et e e e e e ae e e e s e s smmmr e e e eaaaaaaeeaeeseeas 438
Current CapandTradEe SEATEOY. .. ..coiiuureiiiee ittt et e e e sttt e e e e st reere et e e e s snbreee e e e s anbbenenseeeeeesd 441
CleaN POWET PIAN...... it eeme et e e e e e e e e e e e e 444



Integrated Resource Plan ~» f

LIST OF ACRONYMS

ACE Area Control Error

AGC Automatic Generation Control

AMI Advanced Metering Infrastructure

BA Balancing Authority

BES Bulk Electric System

BESS Battery Energy Storageystem

BEV Battery Electric Vehicle

BOD Board of Directors

C&T CapandTrade

CAISO California Independent System Operator
CARB California Air Resources Board

CCA California Compliance Allowance

CCAR California Climate Action Reserve

CCP Clean Power Plant

CDD Cooling Degree Days

CEC California Energy Commission

CESP Custom Energy Solutions Program

CFE Comision Federal de Electricidad

CFTC Commodity Futures Trading Commission
CITSS Compliance Instrument Tracking System Service
CMUA California Municipal Utilties Association

CP Coincident Peak
CPUC California Public Utility Commission
CSli California Solar Initiative

DER Distributed Energy Resources

DSC Disturbance Control Standard

DSM DemandSide Management

EAP Energy Action Plan

EE Energy Efficiency

EIA Energy Information Administration

EIM Energy Imbalance Market

EM&V  Evaluation, measurement & Verification
EPA Environmental Protection Agency
EPACT Energy Policy Act

EPS Electric Power System

FCV Fuel Cells Vehicle

FEPA Federal Environmental Protection Agency
FERC Federal Energy Regulatory Commission
FIT Feedin-Tariff
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GF
GHG
GRP
HDD
HVAC
ICE

11D

IOU
IPP
IRP
ISO
JUG
LGIA
LT
MAPE
MIC
MSSC
MTCO-e
NAESB
NCEEP
NCPA
NEL
NEM
NERC
NOAA
NREL
NSHP
NTTG
NYMEX
OASIS
OATI
OATT
OoLS
OTC
PAC
PCC
PCC%3
PCT
PHEV
POU
PPA
PV

Generation Facility

Greenhouse Gas

Gross Regional Product

Heating Degree Days

Heating, Ventilating and Air Conditioning
International Exchange

Imperial IrrigationDistrict

InvestorOwned Utility

Independent Power Producers

Integrated Resources Plan

Independent System Operator

Joint Utilities Group

Large Generator Interconnection Agreement
Long Term

Mean Absolute Percent Error

Maximum Import Capability

Most Severe Single Contingency

Metric Tons of Carbon Dioxide Equivalent
North American Energy Standards Board
New Construction Energy Efficiency Program
NorthernCalifornia Power Agency

Net Energy folLoad

Net Energy Metering

North American Electric Reliability Corporation
National Oceanic and Atmospheric Administration
National Renewable Energy Laboratory
New Solar Homes Partnership
NorthernTier Transmission Group

New York Mercantile Exchange

Open Access Sartame Information System
Open Access Transmission Initiative

Open Access Transmission Tariff
Ordinary Lease Squares

Overthe-Counter

Program Administrator Cost Test

Point of Comma Coupling

Portfolio Content Category 1, 2 and 3
Participant Cost Test

PlugIn Hybrid Electric Vehicle

Publicly Owned Utility

Power Purchase Agreement

Photo Voltaic



Integrated Resource Plan

VAN

_f

R&D
RAM
REC
RFP
RFQ
RIM
RPS
RSS
RTO
SCPPA
SCT
SEC
SEPA
SGIA
SGIP
SIS
SMUD
SONGS
SRSG
ST
STEP
SVERI
SWOT
T&D
TES
TOLSO
TRC
VaR
VER
VNM
WAPA
WCI
WECC

Research and Development
Renewable Auction Mechanism
Renewable Energy Certificate

Request of Proposal

Request for Qualifications

Ratepayer Impact Measure Test
Renewables Portfolio Standard
Reserve Sharing Software

Regional Transmission Organization
SoutherrnCalifornia Public Parer Agency
Societal Cost Test

Securities Exchange Commission
State Environmental Protection Agency
Small Generator Interconnection Agreement
Small Generator Interconnection Procedures
System Impact Study

Sacramento Municipdltility District

San Onofre Nuclear Generation Station
Southwest Reserve Sharing Group
Short Term

Strategic Transmission Expansion Plan

Southwest Variable Energy Resource Initiative's

Strengths, Weaknesses, Opportunities Bmeats
Transmission and Distribution
Thermal Energy Storage

Transmission Owners with Load Serving Obligations

Total Resource Cost Test

Value at Risk

Variable Energy Resources

Virtual Net Metering

Western Area Power Authity

Western Climate Initiative

Western Electric Coordination Council

WREGISWestern Region Renewable Electricity Information System

ZNE

Zero-Net Energy
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EXECUTIVE SUMMARY

,PSHULDO ,UUL JEn&rgyRD@pdrtmew tates W iuvhbercbéllenges in the coming yeai&his
document provides an integratgdategiapproachto overcome those challenges. The effective integration
of all IID resources is criticalo the organizational efficiency and productivity the districtmoving
forward. The IID Integrated Resource Plaims to effectively point, , ' Energy Department in one
direction, thus allowing the gears that turn tepartment to cohesively work together toward the same
goals.

IRPs are commonplace in the utility world of eneplanning and many states and regulatory agencies
require IRPs prior to statewide and regional planning and prior to significant and important capital
investments. The intention of this IRP is to refresh the most recentii@pBated Resource Plaith an
up-to-date resource portfolio plan that coveaasleast, through 2030eginning in 2018-urthermore, this
document addressthe requirements of the IRP Guidelines under Senate Billl83teeds to address
various issues that directly affect thé@ént integration of energy resourgesich as

x The security of the lIBalancingAuthority.

X The best mix of resources

x Compliance withRenewablePortfolio Standards and emissions laws included the renewable
portfolio changes of Senate Bill 350

X Operational flexibility and effectiveness in renewables integration

X An aging generation fleeind many others.

Simultaneously, [ID must meet these challenges while maintaining affordable energy rates for retalil,
commercial and industrial customers. Asemsult, IID has assessed many combinations of integrated
resource portfolios to discern an approach to the numerous uncertainties that face the district.

IID has the unique opportunity to innovatively transform into an inddetgling public utility while
simultaneously conforming to the changing environment of new laws and regulations as well as the latest
electric utility standards developing upon the horizon. IID is uniquely located in an area where renewable
resources such as solar, geothermal androtten place 1ID in a leading role as a renewable resource
generation hub in the state of California and the nation. This will requir® lBrk quickly to collaborate

with neighboring utilities and other entities to provide a situation where the libvaemain its reasonable
customer rates, improve it8alancing Authority infrastructure and be a primary source for reliably
delivered renewable power &outherrCalifornia and to th&est, all while effectively adapting to its own
obligations as a loaserving energy utility.

., LVWXHG D 5HTXHVW IRU 3URSRVDO IRU DQ ,53 FRQVXOWDQW W
process, as well as provide indudiggding expertise. Black and Veatch was selected and IID coordinated

with them as well as witthe California Energy Commission throughout the entire process of the IRP
development.
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GOALS OF THEIID

JLUVW DQG IRUHPRVW WKH (QHUJ\ '"HSDUWPHQW PXVW EH DOLJQHC
plant $SSURYHG LQ \of Kokl thiatyshlar® &Jddrrivon thread of advancing the interests of
WKH GLVWULFW DQG WKH FXVWRPHUV LW VHUYHYV ~ DUH

Second, de to the nature of the organization dnelinterdependency of IID as a local organization along

with numerous federal, state and local agencies and business entities;didizant and sensitive to the
YDULRXV DQG RIWHQ GLIIHULQJ JRDOV RI elacketibdaid bf ditetddsQ DO HQ W
endeavors the painstaking task of balancing the goals of 11D while maintaining positive relationships with
external parties that collaborate with 1ID. These affiliations are a cornerstone of the solidity and the
significance of 1ID to the Imperia/alley, Imperial County SouthernCalifornia and thaVesternUnited

States and IID recognizes the importance of the deeisiking process as a means to an end of a goal

that affects manyAs a result, 1ID has worked diligently to establish goals thatide the greatest good.

The Energy Department conducted a survey to identifgithagthsweaknesse@pportunities anthreats
to help the department move forward both strategically and organizationally in the most efficient manner
The followingis asummary of the SWOT analysis:

1 https://www.iid.com/about -iid/an -overview/strategic -plan
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Exhibit 1: Energy Department SWOT Analysis:

GOAL OF THEIRP

The IRP is arEnergy Departmentwide effort to enable the coordination and collaboration of numerous
internal efforts that must betegrated to create the most optimal direction moving fornaarcequired by

SB 350 These directions will allow for critical organizational objectives to be met in the most efficient
manner. Some of these objectives are:

Creatingsupply plan solutiondyatmeet current and future customer needs.

Creating a system stability and reliability plan that ensures greater grid resilience.
Creatinga renewable energygnd emissions reductiopan that meetSB 350requirements
Creatingan energy efficiency plathat satisfies customer satisfact@md SB 350 requirements.

X X X X
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A well-developed IRP should analyze and evaluate all of the relevant sigplgnd demanside resource
impacts to the current and future financial health of the utilityrder to arrive atD 3 O-ebBtMa&istU LV N ”
solution for meeting future load serving needs in an environmentally sound and sustainable manner.

An IRP provides a public document that allows reattedelve intoenergy planning at IID and determine
how and why 11D is movindorward with various decisions that are connected to a broader scope of
direction. The exhibit below illustrates the overall goal:

Exhibit2: Goal of IRP

KEY DRIVERS OFIRP

IID has particularly focused on four key areas dratessential to all other objectives of the district. With
the central goal being the obligation to serve customer needs, these four areas drive the overall goals of IID:
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x Protecting and Maintaining the 1ID Balancing Authority. IID is the third largest Balancing
Authority in California and the fifth largest electric utilityihe state ,,'TV % DODQFLQJ $XWt
status allows IID operations to control its own Area Control Error. This allows 11D to provide its
own reliability, rather than being controlled and operated by an independent operator, such as the
California Independent Operator. The CAISO balancing authority has the potential to be much less
stable for IID and its ratepayer& QG ,,'fV XWLOL]DWLRGEsRI fadlita@ DUHD L
reduction of the risk and the cost of maintaining the IID BA. The integration of intermittent
renewable resources across the nation will trigieneed for more dispatchable generation that
has ramping/loadollowing capabilities ad, as a result, the recent development of the Energy
Imbalance Market , a new market that will provide grid stability for all transmission line owners.
The status IID holds as a BA is an area that drives how the IID will plan transmission operations
and eypansion, procure resources, operate the system, utilize interregional partnerships and plan
for extreme events.

x Providing Competitive Rates to its Retail, Commercial and Industrial CustomersElectricity
is a fairly inelastic good, so users will modenat@tijust consumption for economic reasons but, in
the end, electricity is a necessity. Therefore, the rate at which the consumption is charged is
something that can impact all types of custonvans are contemplating moving within the 11D
service territory staying within the service territory and even promoting others to migrate to this
territory. As a public service company, 11D has the duty and responsibility to continue to evolve as
a utility that provides affordable electricity ratd@#is drives the gals of IID.

X Sustaining System Reliability throughout the 1ID Service AreaSince IID is not a part of the
CAISO, IID has the responsibility to provide reliable power to all of its customers, even in
extreme events. This is a challenge, since IID isdotamnected to several other BAs, and this has
an impact on the physical flow of electricity within the IID service area. 11D works
conscientiously to assure that the system operates properly under all conditions to the best of its
ability. This drives the gals of the 11D, since the effectiveness of the system reliability is
disturbed by many operational characteristics of generation facilities, transmission/distribution
interconnection strategies and other uncontrollable factors. As a result, regulatphgocoen
based decisions and strategic expanb@sed decisions, currently and in the future, consider
system reliability as a foundational driving factor

X Expecting Environmental and Regulatory ResponsibilityWith the California RPS and the Gap
andTrade programs well underway, IID is not only required to meet these goals as a Publicly
Owned Utility, but also has the social responsibility to facilitate others to meet their goals as well.
IID is located at the heart of many available natural resourcdeuelop renewable generation
IDFLOLWLHY DV ZHOO DV HQHUJ\ HIILFLHQF\ -Dh&kidg prac®@s¢ HU YD W L
becausenany of the laws that have been developed over the past several years change the entire
dynamic of strategic resourctapning and the integration of resources.

15



Integrated Resource Plan ~» f

7KH DERYH GULYHUVY DFW DV D FDWDSXOW Wedet sistorheFne€P LQDWLR
IID, first and foremost, has an obligation to serve. These four key drivers are not whole and set apart
from eachother. They are all equally important and linked together. Each goal or objective that falls

under these categories depends on the successful integration of these four drivers, with the end goal of
meeting customer needs. The following exhibit attemptilustrate this relationship between the
aforementioned drivers.

Exhibit 3: Key Drivers of the 201Bitegrated Resource Plan

As illustrated abovaneeting customer needsdthe four key areas that drive the rest of the goasat
intermingled as each goal and objectives ha impact on other goals. This IRP attempts to provide an
approach to meet the following geneirtegrated Resource Plaing goals.
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SB350IRP GUIDELINES

In 2015,the Clean Emgy and Pollution ReductioAct passedinder Senate Bill 350 iGalifornia It has
several new key géctives for publity owned utilites such as the Imperial Irrigation Distridthis law
essentially is the underlying basis for this 2018 IRP. Overall, the following exhibit Hightige main
requirements of SB 350:

Exhibit4: Senate Bill 350 Requirements

The SB 350 guidelines were used in the development of this IRP, but it is important to note that many

aspects and underlying assumptions have ieg¢ehWHUPLQHG WKURXJKRXW DQG G
SURFHVYVY :KLOH ,,'YV JRDO LV WR PHHW DQG H[FHHG DOO &DOLIRU
recommendation for this IRP, some aspects may require revision as more details become available and as

SB 100 guidelines become available. Below is an overview of the implementation of SB 350 over the past
several years:

Exhibit5: Senate Bill 350 Implementation

IID has addressed each of the requirements under the SB 350 IRAr&gideing the following key
processes:

Exhibit6: Processes Used to AddreSB 350Requirements
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In order to address all requirements under the SB 350 IRP Guidelines, and in order to provide a simple
reference guide for readeand CEC staff, below is a table with the key requiresalioing with chapter
references where the contents of the requirement can be found (greater details of these requirements are

found in Chapter 1):

Exhibit 7: Senate Bill 350RP Requirements Reference Table

There are also numerous areas that the SB 350 Guidelines encourages or recommends be covered. Those
are covered more in depth in Chapter 1, but the development of this IRP aims to address all requirements
as well as allecommendations found in the Guidelines.

CosT ANDOPERATIONGOALS

x Effectively integrate renewable resources into the energy resource supply portfolio.
x Efficiently integrate transmission upgrade costs with RPS resource strategy.
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x Continue to evolve the gamd energy procurement strategy in order to provide-ierg budget

certainty.

Acquire costeffective energy resources and avoid gwercurement.

Strategically utilize the requirement of increasing renewable resources simultaneously to provide

cost certanty.

Further optimize the operation of system resources.

Increase communication and understanding between departments.

&RQWLQXH WR RZQ DQG RSHUDWH DOO PDMRU WUDQVPLVVLRQ

Effectively utilize resources in the area to enhance the opportunity to reduce the risk of losing

reliability control of the 1ID BA and reduce the costs of maintaining the 11D BA.

X As the Energy Imbalance Market continues to develop, |ID nemuttnue tamonitor the value of
becoming an active participant or the value of being a neighbor with other participants

x Operate the system to effectively reduce carbon footprint in all areas.

x Develop and invest in strategically placed transmission line infrasteuctur

X X

X X X X

EFFICIENCY GOALS

X Implement energy efficiency programs necessary to reduce load by at least 5 percent by 2020.

X Adjust these goals annually as necessary to comply with the doubling targets of SB 350 as adopted
WKURXJK WKH &(&fV JXLGHOLQHV

x Provide a posive impact on utility cost by stabilizing energy consumption and reducing purchases
of expensive peak power.

x Ensure the program portfolio is cost effectitheereby relieving upward pressure on rates.

X Assist schools in improving the energy efficiency béit facilities despite evediminishing
budgets, thereby lowering energy consumption through energy efficient upgrades.

x $VVLVW UHVLGHQWLDO GHYHORSHUV WR PHHW WKH WLWOH

x Evaluate feasibility of various new methods of disttéddl energy resources, electric vehicles and
energy storage and implement as needed.

X Implement programs that provide greater incentivdsweincomecustomers and disadvantaged
FRPPXQLWLHY IRU DLU TXDOLW\ HT XIDoorha/BarievVSBdy VFULEHG LQ

X Assist customers by providing an opportunity to take charge of their energy utilization and, by
doing so, reduce their electricity cost.

x Create and implemeanh electric vehicle program available to all customers and provide incentives
to low-income customers and disadvantaged communities.

X Provide customers the opportunity to improve the environment by conserving energy and/or
acquiring renewable energy.

x Provide income qualified residential customers with rate assistance and positively impgact thei
families by providing energy efficiency measures that reduce their dependency on subsidies.

X Increase the awareness of energy efficiency and utilization through effective promotion of
programs and energy issues and provide a forum for customer adoptioergy effective habits
through energy education.

REGULATORY GOALS

X Meet or exceed all state and federal planning criteria for renewable cesowith a goal of
generating 2percent of energy requirements from renewablg ces/renewable energy by 2018,
31 percent by 201 @t least 33 percent by 202D percent by 2024, 45 percent 2027 and 50 percent
by 2030.
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x Continue to reducgreenhousgas emissions to meet or exceed ABaB2 SB 35@efined goals.

X Strategically execute excess emissions allowaates to minimize the cost impactrehewable
resource integration in a nelumetric manner

x Track the continued implementation of regional transmission planning mandates and strategically
develop consensus with FERC and jurisdictional public utilapgmission providers in order to
GHYHORS D FRRUGLQDWHG VWUDWHJ\ DQG WDULII ODQJXDJH
that would not compromise the decisioraking authority of the IID while still being able to
participate in the regional planmjprocess and comply with the regulatory requirements.

REGIONAL DEVELOPMENT GOALS

X (QFRXUDJH ORFDO HFRQRPLF GHYHORSPHQW E\ GHYHORSLQJ (
service territorywhenever possibjdy cost effective metrics

Expose naturalesources for development in the Imperial Valley.

Develop relationshipand potential partnerships to minimize cost impacts of other goals.

Closely monitor and, where necessary, meet La Quinta and other system growth requirements

X X X

It will be a daunting tdsto achieve these goals all at once and ibissjblethat, as the 1ID accomplishes

these goals, costeayincrease, especially as 11D increases its renewable resource mix. The installment of
more renewable generation will help to meet many regulatogysgsuch as the reduction of GHG
emissions and RPS compliance, but renewable generation will also allow IID to secure a greater level of
cost certainty, thus customer rate stability. With careful planning and a cohesively operating organization,
IID can ahieve these goals over a period of time with an approach that will be more cost effective than a
status quo approach.

The 2018 IRP attempts to balance the various goals of thé\thRleving these goals will take dedication
and the longevity of managemeas there is an implied amount of investmeatessaryo accomplish
these goals.

SUMMARY AND RECOMMENDATIONS

Several modeling analysis were performed including transmission system modeling, operational system
modeling and other modeling activities. Maofythe underlying processes used to determine some of the
assumptions were provided by numerous sections withinHivever, for the economic evaluation to
determine the most optimal set of resources and an overall expansion plan, IID used PoweC@dsY In
GenTrader model.

GenTrader provides a systematic approach to assess risk exposures of asset portfolios through stochastic
simulation of market price volatility, load or demand uncertainty, as well as generating unit availability.
Thousands of determistic scenarios were simulated and compared to eliminate various portfolios and
narrow down to a set of portfolios to further test, resulting in a set of preferred portfolios under a given set
of circumstances. Furthermore, GenTrader o&shastic cagality within the model. This was used for
additional risk analysis and other scenario testing.

The folowing is a summary table of altudies performed and how they rank in comparison to various
alternative portfolios:
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Based upon the analysis astlidies prepared for this report, the following major recommendations are
presented:

X

IID must closely monitor the Coachella Vallesateragreementand how it may impact all future
decisions, which would significantly reduce the 1ID energy load as wellaassichlly change the
manner in which load is served;

IID needs to closely monitor the regulations, rules and guidelines issued to imp&Bnds0as

well as the recently pass& 100that have been released/adopted to date and will continue to be
released/adopted. These guidelines will be pivotal to the specific stialtengeting statewide
compliance targets in RPS, Energy Efficiency, IRP submittals, p86t@BIG emission reduction
targets, vehicle electrification, energy storage assessment and grid reliability with just and reliable
rates;

Issue a Request for Proposals for 30 MW of energy storage to be locatedNortthernterritory
of the IID system. This addition to the lIDs@urce portfolio will allow 1ID to operate more
efficiently and cost effectively and provide much needed reliability benefits tdNdnthern
territory;
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IID should consider retiring some hydro units, particularly Pilot Knob and Drop 5. If retirements
are rot an option, then 11D needs to seek capital investment in these facilities and other hydro
facilities that may provide more efficient operations and lower operations and maintenance costs.

Over the 26year planning horizon, IID should keep conventionalegation commissioned as long

as possible. These generation facilities offer much needed capacity, flexible generation, ancillary
services and system resources. Replacement with similar resources contain similar costs due to the
premium/debt payments thabuld be required for these new resourcegever, if 11D decides to

retire flexible capacity, IID must replace it with flexible capacity, specifically energy storage.
Furthermore, in the event that the market of solar + storage provides a more compasitive
FRPSDUHG WR ,,'fV JHQHUDWLRQ IOHHW ,," PXVW FRPSOHWH D
costs are included in the replacement decision;

5HLQYHVW LQ ,,'fV JHQHUDWLRQ IOHHW WR SURYLGH JUHDWH
for greater unit efficiency and lower annual fixed and variable maintenance costs;

Due to recent customer requedtss possible to see an influx of new large commercial customers

in theNorthernterritory of the 1ID system that willignificantlyincrease the total load and energy
requirements. 11D needs to closely monitor the progress of these requests and make the necessary
adjustments that provide an efficient, eeffective, and reliable loaserving environment.
Additionally, many aspects withimis document consider assumptions that are volatile and 11D

will adjust accordingly, even beyond the scope of the recommendations of this document, if
necessary;

To avoid operational issues of excessive power over certain hours of the year, 11D nepligdo ex
seasonallypbased resources whepessible. 1ID is long in the winter and short in the summer
Thereforgits musttake resources are supplied throughout hours or all hours of every month of the
year. [ID needs to elude spending a considerable ammoné than what is necessary for not only
contract costs, but also integration costs, with an increase in unrealized savings in the shoulder
months however, this approach does not come without challenges, such as higher contract costs
for summer monthgull capacity needs not being met by renewables that are intermittent and many
other factors that need to be considered,

No sooner than 2028h¢ 1ID should enter into power supgreements for an additional-16

MW of baseload renewable generation 830-350 MW of solar generatin with in-service dates

of 20282030 to help meet RPS standards urgiei350as well as the recently passed SB a6

UHGXFH *+* HPLVVLRQV 5HQHZDEOH JHQHUDWLRQ ZLOO DOVR
power suply costs, although thealue ofadditional renewable resourcesmpared tdraditional
nonrenewable resourcesill depend on future pricing trends for both renewable energy and
traditional resourcesAdditionally, IID needs to consider the impact of eased renewables and

seek opportunities for flexible technologies and the addition of quick responding generation or
energy storage that allows for more effective renewable integration;

22



Integrated Resource Plan ~» f

In the event that 1ID agrees to additional renewable generatibrinagervice dates prior or 2028

then 11D needs to seek opportunities to repositiosellexisting high priced agreements to alleviate
excess system generation and loss of controllable fuels. IID must monitor load growth and impacts
of the activities on th customer side of the meter to ensure RPS compliance is met with diversified
eligible resources, and if at all possible, diversified portfolio content categories;

The need timeline for renewable resources and emission reductions depends on two key metrics
o |ID energy sales to customers
0 Renewable production

These metrics must be closely monitored to adjust where necessary. If load growth does not occur,

then fewer renewable resources are needed and the need occurs after 2028. If load growth is faster
than epected, then more renewable resources are needed and the need occurs before 2028.

IID should diversify the resource mixit relies upon to serve loadID needs to consider
diversification in technology type, generation output stability, fuel type, lamdmsunts, contract
structuring, generation output pattern, bond issuance strategies, debt structure planning and
partnerships with neighboring utilities and groups suctha$outhernCalifornia Public Power
Authority. This includes transmission projedfsat provide access to various energy markets.
Diversity in all things and all approaches will benefit 11D by reducing various riskdiskrct is
exposed to;

IID needs to adopt new energy efficiency targets that reflect SB 350 requireraantsly
efiFLHQF\ DQG FRQVHUYDWLRQ LV WKH 3JUHHQHVW  JUHHQ RI
conservation energy efficiencyand demandide management activities should continue to

increase in accordance wiiB 350VWDQGDUGYV LQ RUG HéddWoResbbréeXthad WKH
are expected to be used for less than 200 hours perBpgaloring new energy efficiency/DSM
technologies, time of usnd interruptible rates are the first step toward achieving a higher level of
demandside managemeihpact

IID needs to create an electric vehicle program available to IID customers. Studies show that each
customer who plugs in can add up to 120000 kWh/yr of customer load and a properly
structured program can help alleviate over generation pressures artk @iovjuality equality to

IID customers, and particularly, to disadvantaged communities if the program targets these areas.

The 11D should continue planning to meet GHG emission reduction legistatreduce emissions

by 40 percent below 1990 levels by 2030 and 80 percent below 1990 levels byP2@a@sed
DGGLWLRQV WR WKH ,,'"fV UHVRXUFH PL[] ZLOO KHOS UHGXFH *
resourcesbut additional reductions will bequired to avoid having to purchase emission credits

in the future at a potentially high cost;

IID should further investigate the option of séf DQDJLQJ D BEXLOGrof@&IERZQ™ VWU
plans and other generation facility technologies on-idned &nd as opposed to paying a
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developer to manage the project development. Diversity in contract structures is an important
diversity in generation technology;

The Request for Proposairocess helps the developer understand what 11D needs and it increases
compdition among the developers atiais, lowering the price and providing a sound negotiating
structure for both 1ID and the developer. IID should use the RFP process at every opportunity,
including an RFP process through SCPPA, since it is the induatrgast and the most accepted
and sophisticated approach that encourages IID to exclusively select the most attractive offer;

., IV KHGJLQJ SURJUD M MK GgaX an6 erdry® Wak@tX binder the Energy Risk
Policy. IID should anticipate the naturdke of energy and gas costs as well as emissions and
renewable costs while all being directly or indirectly associated to each other. The reduction of risk
through a consistent hedging program will empower IID to further ensure budgetary certainty and
stabilize consumer rates;

IID needs to invest in the required transmission and distribution projects where rate increases can
be avoidedlID transmission system and the transmission system infrastrucgstment is
effective in protecting and maintainirige 11D Balancing AuthorityAdditionally, some of these
projectsmay contain greater value witn organizational shift in business activities such as
economic dispatch sales and regional balancing services where the proper process infrastructure
must ben place prior to new activity implementation to mitigate yisk

IID should become a participant in the N\& project to provide additional access to markets and
additional reliability stability to the IID system. While,"fV LPSRUWY D WhWh®&URMHFW
decreasalue to increasing RPS requiremeriienefits from building a transmissitine for less

than $40 millionthat will have access to a cheaper maheadp tojustify the project. It can be
furtherjustified by an increasi projects connectetb the IID system with offakers outside of

WKH ,," WHUULWRU\ SD\LQJ ,,'fV ZKHHOLQJ UDWH

With the IID § increased understanding of the CAISO markets and with the surplus of capacity and
energy during the winter montfiMovember through Aprj] 11D couldtake advantage of marketing

the ancillary services of this surplus and further reduce the impact of meeting RBSIABS.

IID needs to develop a plaoimplement this;

., QHHGV WR IXUWKHU H[SORUH WKH INGribérigystQinfe hé€&xH[LEOH L
five years as well as repower El Cenlito. 4 and ade&nergy storage when more solar is consumed

to be in service between 2021 or 2025. Additional flexibility of gas fired peaking generation and
grid-stabling energy storage will provide thecessary support the 1ID system needs to maintain
reliability and potentially reduce costs when used properly in the wake of a heavy influx of
intermittent renewable resource integration and customer owned generation; and
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x Finally, since this IRRvas developed under the purview of SB 350, there are many conclusions
that are based on the elements of the SB 350 regulations. However, with the passage of SB 100,
PDQ\ DVVXPSWLRQV ZLOO FKDQJH DQG WKLV PD\ FKDQJH ,,'TV
IID needs to monitor the regulatory proceeding of SB-H@ited policies and ensure that any
changes be reflected in the underlying assumptions for all future decisions.

The following LV DQ LOOXVWUDWLRQ WKDW SURYLGHV sDandV XPPDU\
recommendations:

Exhibit8: Key Findings and Recommendations

The exhibit below illustrates the key recommendations in chronological order:

Exhibit9: Timeline of Key Elements of tRecommendatiorend Key Findings
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{Observe SB 350 and SB 100 guidelines and determine best
2 O 1 8 strategies of compliance.

{Issue an RFP for 30 MW of energy storage with a COD of 2019
20182019 @
2 O 1 8_2 O 2 O {fce::fseill’f)?e?nd implement an electric vehicle program where

{Incorporate operational practices to reduce costs and
20 18—2020 emissions while maintaining strong reliability and and
environmental compliance.

20 1 8_202 6 {Eggpgtljeetse. all necesary transmission and distribution system
{Update IRP.
20192023 peate

2 O 2 1_2 O 2 6 {{;iggrggszt\lljv?]igrg: r:c; ;gzgéition long or costly resources.

2 O 2 1_3 O {Monitor market oppotunities in unit replacements that

provide similar system stability and reliability to the 11D system.

{Procure a diversified mix (10 percent baseload/90 percent
2 O 2 7— 2 O 3 O intermittent renewable resources) to comply with 50 percent
by 2030 no sooner than the needed period.

2030 and Beyond

{Procure resources to allow for a net carbon nuetral resource
supply.

PROCESS FAHBPDATING THERP
The following is a schedule to update the IRP:

X At a minimum, 11D will update this IRP within the next five years with a due date ofLJ2023.

x 11D will begin evaluating the need for updaithe IRP by June(32019.

x If and when IID determines that a new IRP is needed, IID will update and approve the IRP within
the five year deadline of Jah, 2023.
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In conclusionit is paramount that the recommendations from this IRP, if at all possitdig rate impacts
above and beyond standard inflatibowever, if there argystem investmenthat are absolutely necessary
WR PDLQWDLQ , 3qafigedlly MspRrQible Yublic agency whose mission is to provide reliable,
efficient and affordaly priced water and energy service to the communities it sSéfvien a rate study
may be necessaty fully evaluate the need for any rate increa3é® programs ahcosts that this IRP
recommendationaim for the goal of reducing costs wherever pdesand therefore, do not require any
rate increases above and beyond standard inflatised increase8elow is a summary of the Energy
Department capital investment cost as a result of this IRP:

Exhibit 10: Capital InvestmentRequired and Potential 2012030 Costs

In addition to the above summary table, it is important to note that the mix of costs by sectoois in
the EnergyDepartment (generation, transmission, distribution@thdis) can vary based on a number of
othervariables and factors that are discussed more in detail within thiF HeRehart below exhibits the
breakdown among the various enesggtions within thelepartmentalong with their relationship to the
threshold of additional rate increases (abawe beyond inflation related increases):

Exhibit 11: Capital Investment: Required and Potential 230 Cost Breakdown and Rate Threshold

2 https://www.iid.com/about -iid/an -overview
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CHAPTER 1: IRP PURPOSE AND APPROACH

PURPOSE ANDOBJECTIVES OF THHRP

This IRP for thelmperial IrrigationDistrict has been prepared by IlDEnergy Department to meet all the
IRP requirements established by the state of California for public owned ufilhie$RP meets the specific
requirements established by the CaliforBiaergy Commission, including the data forms showing the
projected capacity balance and other information, which are located in Apfeaofithis IRPdocument

The goal of thidRP is to providellD with short andlongtermintegratedolans to securghe generation
andotherresources neededneeet, ,' TV R Y H U D.Oltls miksvoW is&RpQovicke reliable, efficientand

affordably pricedwaterand energyservice to the communitidéD serves, while maintaining financial
integrity and meeting regulatoand environmental requirements.

While this IRP accomplis#sthe objectivesoutlined abovethis is a living document that will be revised
and updated as conditions warrdntany event, the IRP will be updated at least efregyears, as required
by the CEC.

ORGANIZATION OF THEIRP

This IRP isorganizednto sections that contain the following

X Sectionl presents the overappurposeof the IRP and outlines the report organization. The
regulatory IRP content requirements are also described andbttation in this IRP is identified

X Section2 provides a description of the IID electric system, its resources and programs, and its
operating responsibilities as a balancing authority.

X Section3 provides a summary of the demand and energy forecasbDfantluding a description
of the forecasting methodology used.

x Section4 identifies the need for additional resources that arise from a comparison of the 11D
forecast and existing resources.

X Section 5provides a description of potential new resouraad presents cost and performance
information that is utilized in the economic planning model used for the, SBeadyTrader

X Section 6 presents the primary modeling assumptions used in the expansion planning analysis that
forms the backbone of this IRP.

X Section7 presents the modeling results and provides a discussion of merits and ranking of the
competing expansion plans.

X Section 8 provides the IRP conclusions and recommendaftidns. includes the preferred
expansion plan and the next steps involvedeializing the development of the resources added
early in that plan.
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X Appendicescontain the CEC IRP standardized reporting tables along with several pieces of
supplementainformation.

THE2018 IRPDEVELOPMENPROCESS

The IID Energy Departmentonductsresource studies and economic evaluations to evaluate resource
decisions on an ongoing basis. Several of these studies were utilized in the development of this IRP. In
addition, however, 1ID developed the IRP through a collaborative team effort thateidcdederal 11D

groups and outside stakeholders. Generally, the tasks performed by these various contributing groups
included:

Identifying strategic alternatives

Gatheing functional area input

Discusing key assumptions and critical issues

Creaing viable and achievabkcenarios

Simulatng various combinations of alternatives

Discuséng preliminary findingsrefining analysis if necessary
Drafting andreviewing the IRP document

Presering final findings in written form

X X X X X X X X

The resulting IRRlocumentdescribeghe IRP process and recommends spedifternativesfor IID to
meet is power requirementsomply with environmental and regulatory responsibilities and to continue
serving its customers in a reliable and exfétctive manner.

One immrtant group involved in IRP development included inemployee stakeholders who were
interested in contributing toward the IRP and decisi@king process. These stakeholders consisted of the
IRP working groupwhich waspresentedvith a description ofthe IRPprocess andhe IRP draftresults
throughtwo public workshopseldin the Coachellaand Imperialvalley areas. The workshops were held

on October 18, 2018 in La Quint@aliforniaand October 20, 2018 &l Centrg California. Comments
received were related t@ wide range of issues including the load forecast, renewable resources, energy
efficiency programs and transmission line expansion.

The commentsvereaddressedndthe contributions were welcomed additions to the preparation of this
IRP.

MAJORDRIVERS AND REQUIREMENTS INFLUENGNG THE 2018IRP

The last IRP for 1ID was completed 2016. Since that time, there have been many power sector
developments that strongly shaped ¢heationof the 2018 IRP. First anidremost,has been a serie$ o
California laws, Executive Orders, and regulatitres helped to shape the objectives of this IRPitnd
content. In this section, a summary of the most important influences is provided. Other changes impacting
the direction of this IRP from an econmrand modeling standpoiftsuch as the IID load forecast,
resource costs and fuel price projectidrase discussed in subsequent sections.
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SB350AND THE CECIRP GUIDELINE REQUIREMENTS

The most important state law influencing the current IRRe<Clean Bergy and Pollution Reduction

$FW RI 6HQDWH %LOO ZKLFK UHSUHVHQWHG DQ DJJUHVVLYI
integrate renewable energy and energy efficiel @y LRU WR &DOLIRUQLDTV FRQWURGOC
Portfolio Standard was satcording to Senate Bill x1 2 (SBx12$ummarized briefly, SBx 1 2 directed

California's electric utilities to reach a 33 percent RRP&three compliance periods. First, utilities were

directed to procure renewable energy products equal to 20 percent of retail sales by December 31, 2013.
Second, utilities were directed to procure renewable energy products equal to 25 percent of rdigil sales
Deeember31, 2016. Third, utilities were directed to procure renewable energy products equal to 33

percent of retail sales by December 31, 2020, and they were required to maintain that percentage in

following years.

On Oct 7, 2015, California Governdrown signedSB 350into law? This updated and expanded SBx 1

TV 536 VWDQGDUGY 6SHFLILFDOO\ 6% perteRthl26pD ¥ B@ertéi H VW D W H
by 2030. SB 350 doubles the existing standards for statewide energy efficiency saelegtricity and
natural gas by retail customers by 2030, and encourages widespread transportation elect8i-866n.
alsoestablishedhe intent to expand the footprint of the California Independent System Operator to form
a regionaindependengystemoperator in a larger, geographic area throughout the Western
Interconnection, which wuld require further authorizing legislation in order to proceed.

Most recently SB 10Q which requires California to get 100 percent of its power from renewable and
other zerecarbon resources by 204&as signed by Governor Brown on September 10, 288100
specifies intermediate milestones:=44 percent by 2024; 452 percent by 2027; and &0 percent by
2030.

To facilitate the development afpublic utility IRPs and the consistent reporting of the results, the CEC
has issued a set of IRP Guidelinleat list requirements and recommendations for the IRP filihg
following is a list of itemghat supplement the Executive Summary arelrequird, or recommendeby

the CECIRP Guidelinesto be part o public utility 1 NRP filing:

CEC IRP Guideline DocumentRequirementsfor Public Utilities :
Section Topic
2A:

- Planninghorizon musextendto at least 2030
- Specificgoalsto be met include thRPStarget(50 percentoy 2030) and GH@arget(40
percentelow 1990evels)

3 The text of SBx1 2 is available hetgtp://www.leginfo.ca.gov/pub/t12/bill/sen/sb 0001
0050/sbx1 2 bill 20110412 chaptered.html

4 Thetext of SB 350 is available:at
http://leginfo.leqgislature.ca.gov/faces/billNavClient.xhtmI?bill id=20152&B350
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2C
- Submit standardized tables
o Capacity Resource Accounting Table (CRAT)
o Energy Balance Table (EBT)
0 RPS Procurement Table (RPT)
0 GHG Emission Accounting Table (GEAT)
2E:
- Use or @velop a demand forecast
0 Place the mnual forecasted peak demandtir CRAT
o0 Place the mnual forecasted sales, other loads and net energy for load in EBT
o Describethedemand forecasting methodology and assumptions
2F:
- Report the mix of resources usedtbg POU in CRAT, EBT, RPT and GEAT
0 Address procurement for a diversified procurement portfolio for short anetdomg
electricity and demand response
- ThelRP must show how 5percentRE target will by met in 2030 in EBT and RPT
- ThelRP must address EE and Demand Resppragramsand include thie impact inthe
CRAT and EBT
- ThelRP must address energy storage
- ThelRP must address transportation electrification
- ThelRP must reporthe EV load on CRAT and EBT
- ThelRP mustdetermine thé&et GHG emissions impact
2G:
- IRPs must ensure system and local reliability
0 Must include projections of peak capacity and supply and demand resources in
CRATS as well as the planning reserve margin
0 Must address grid flexibility
- Must identify local transmg&on constrained areas
- Must include existing or emerging capacity needs from transmission constraints
2H:
- IRPsmust report emissions projections in the GEAT and provide supporting information
2l
- IRPsPXVW HQVXUH 3281V SODQ WR réasodabld rat8§V FXVWRPHUV M>
2J:
- IRP must ensure #goals of achieving diversity, sustainability and resilience to the bulk
transmission system, distribution system and local communities
- IRP must discuss amgliability concernf thedistribution system
2K:
- IRPsmust ensure the POU achieves the goal of minimizing localized air pollutants/GHG
- Must include discussion of current programs and policies in place to address local air
pollution

CEC IRP Guideline DocumentRecommendations for Public Utilities
Section Topic
2A:

- Encouraged to present analysis in IRP that address post 2030
2B:
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2C:

2E:

2F2d:

2F3a

2F4:

2F5:

2G:

21

2k:

Encouraged to evaluate other scenarios and sensitivity analysis to consider cost effectiveness
of alternative resource options
Encouraged to submit analysis of alternatives

Encairaged to submit data for multiple scenarios
Encouraged to include other demand forecast scenarios

Encouraged to provide additional info
o POU plan to meet portfolio balance requirements
0 Any identified issues that have the potential to prevenPtbe from procuring
sufficient renewable resources

Encouraged to include programs and measures that will contrib8& 360EE goals
Encouraged to identify relationship between AAEE savings assumed and IRP filing, the
target established by the POWdasstimates of market, economic and technically achievable
EE savings from the study or studies POUs used to establish their targets

Encouraged to include the expected quantitative impacts of plannedg@nisiéive demand
response measures for future impentation

Recommended to describe possible role to address over generation and ramping concerns
Any guantitative analysis undertaken by the POU evaluating the cost effectiveness of storage

Encouraged to include charging profile forecast and agnogram will influence the profile
Current amount, type and location of charging infrastructure

Medium and heavy duty EVs

How investments are to promote electrification and how they might align with other
standards

Plans to coordinate with other utilisie

Current or planned programs to promote EVs in disadvantaged communities
Customer education outreach efforts

Coordination of transportation electrification with other DERs

Timeline and plan for collecting and sharing data

Provide an estimate of pot@itover generation and curtailment and daily load profiles
Encouraged to discuss transmission solutions to local capacity shortfalls

Encouraged to identify elements that result in large customer impacts

Encouraged to report how programs assist@iatitize disadvantaged communities
Encouraged to report plans and progress results in implementing the relevant
UHFRPPHQGDWL R @vomgbakie&sTapod R Z

0 Low-income customer solar programs

o Pilot programs that provide solar for lamcomecustomers and disadvantaged

communities

Encouraged to report on plans and progress in implementing recommendations in CARB
low-income barriers study

33



Integrated Resource Plan ~» f

- Encouraged to include the following:

o Indicators used to track impacts and benefits onifmeme customers

o Strategies for maximizing the contribution of EE in disadvantaged communities

o Transportation electrification investments, their effectiveness in improving air quality
and how to coordinate with local agencies

0 Labor, workforce and training programs desigf@dow-income customers

o Financing mechanisms offered by the POU to improve usevi3yncomecustomers

o Efforts to increase contracting opportunities for small businesses in Disadvantaged
communities

0 Any strategies used to maximize edtion and particig#on in clean energy and
transportation programs f@yw-incomecustomers

OTHERLEGISLATIVE AND REGULATORY CHANGES

In addition toSB 35(Q there have been a numberretentstate lawsand regulationthat have impacted the
IID IRP process. These incluthe followingkey laws and regulations:

GHGEMISSIONSREDUCTIONS

Due to the nature of the law, IID adjusted its approach to resource planning to meet the emission reduction
standard.

An earlyCalifornia initiative for reducing GHG emissionsiasAssembly Bill 32 signed into law in 2006

by formerGovernor Schwarzeneggdthe main strategies for making these reductiem®highlighted in

the AB 32 Scoping PlarmThe GHG reduction focus was furthered in California BRYHUQRU % URZQT
Executive OrdeB-30-15, issued on April 29, 201%hich established a Californi@HG reduction target

of 40 percent below 1990 levels by 20802016, the Legislature passed SB 32, which formalized the 2030

GHG emissions reduction target of 40 percent balw 990 levels set forth in Executive Order3)-

15.

In conjunction with SB 32, the Legislature passed AB 197 to prdiael€alifornia Air Resources Board
with further guidance in preparing an update to the Scoping Plabe@mberl4, 2017, CARB approved
the £cond update to the Scoping Plan to reflect the targets set forth in Executive &@#&bBnd SB
32.

CARB adopted a plan to reach the 1990 levels through regulations including establishingbaseket
mechanisms, which have the following components:
1) Expand energy efficiency programs
2) Achieve a statewide renewable energy mix of 33 percent
3) Develop a Caqand Trade Program that links to the Western Climate Initiative partner programs to
create a regional market system
4) Establish targets fdransportation related GHG emissions for regions throughout California
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5 AGRSW DQG LPSOHPHQW &DOLIRUQLDYY FOHDQ FDU VWDQGDU
Carbon Fuel Standard

6) Create targeted fees, including public goods charges on water usen feiggh @lobal warming
SRWHQWLDO JDVHV DQG D IHH WR IXQG W caneRrheptity WUD W L
AB 32.

On July 26, 2018, CARB approved an overall IRP planning range between 30 and 53 MMTCOZ2e, as
reflected in the 2017 Scoping PlanSGDWH &$5% TV SURSRVDO DOVR LQFOXGHG LC
524,000 MTCOZ2e at the low end of the range, and 925,000 MTCO2e range, or 1.745 percent of the
electricity sector emissions.

As stated above, CaandTrade program is an important part o tiCARB strategy. Recently, the
Legislaturehasaffirmed the extension of the Gapd Trade program through 203@th the passage of AB
398 A detailed discussion of the Gamd Trade program is provided in Appendix

Most recently SB 100 has passed t@alifornia Assemblyassigned by the GovernoiSB 100conmits
California to procuring energy from 100 percent carbomssions free resources by 2045.

ROOFTORSOLARPOLICIES

SB 1 (2017) enaced Governor Schwarzenegger's Million Solar Roofs Initiative and exgzhtige
&DOLIRUQLD 6RODU ,QLWLDWLYH DQG &(&TV 1HZ 6RODU +RPHV 3DU
minimum energy efficiency levels when applying for ratepdyaded incenties. The statute also
recommends that photovoltaic solsystem components and installations meet rating standards and
performance requirements.

AB 920, signed into law ir2009 implements anet energy meteringule that requires utilities to pay
residlentDO FXVWRPHUYV DQG EXVLQHVVHV IRU H[FHVV HQHWB\ SURGXF
510raised the cap of the number of homes and businesses that ddENd®lling from 2.5 percent t&

percentRl WKH HOHFWULF XWLOLW\YV.Dheldwhlddaddresseseoardy metelingH D N G H |
betweerpublicly owned utilitiesand customegenerator$o compensate such generators on a-tifngse

basis.The &DOLIRUQLD 3XEOLF 8NEMQ.0wagram, Rppkoved lirRignTiafy 2016, extends

the NEM program for the@nvestorowned utility territories in California,which ensures that NEM

customers continue to receive retail rates for surplus energy, but are placed -oftusaeratesliD

monitors the NEM 2.0 program for trends in implementing its own NEM rules.

On May 9, 2018, the CEC adopted 2019 Building Energy Efficiency Standards to take effect January 1,

2020. The new standards require that new home construction include the instaflagtam photovoltaic

systems. In promulgating the standards, the CEC acknowledged that rooftop solar generation is not
LQWHQGHG WR VXEVWDQWLDOO\ HIFHHG WKH KRPHYV HOHFWULFLW
for newly constructed healthre facilities, and the 2019 standards added provisions to encourage demand
responsive technologies, including battery storage and heat pump water heaters. The standards added
SURYLVLRQV WR LPSURYH UHVLGHQWLDO E Xdrraaicke @tticg, fwallskahtlU P D O H (
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windows. For nonresidential buildings, the new standards work to maximum the use of LED technology.
Under the new standards, nonresidential and residential buildings are expected to use less energy and
require less electricity &m their local utilities. 11D must account for these circumstances in its
procurement and planning decisions.

SB859 £STATEBIOMASSMANDATE
In September 2016, a bill was passed that requires POUSs like IID to pesaigy frombiomass derived
IDFLOLWLHV WKDW EXUQ VWDWH LGHQWLILHG pWUHH PRUWDOLW\T

SH $ ORFDO SXEOLFO\ RZQHG HOHFWULF XWLOLW\ VHUYLQJ PRL
SURSRUWLRQDWH VKDUH EDVHG R Qd¥W teltothDsWtevirdeRpleal/ dehhadXd\WoE O L W\ §
125 megawatts of cumulative rated capacity from existing bioenergy projects described in subdivision (b)
subject to terms of at least five years.

(b) In addition to the requirements of subdivision (f) of Sectio®.3% by December 1, 2016,
electrical corporations shall collectively procure, through financial commitments of five years, their
proportionate share of 125 megawatts of cumulative rated generating capacity from existing
bioenergy projects that commencegaerations prior to June 1, 2013. At least 80 percent of the
feedstock of an eligible facility, on an annual basis, shall be a byproduct of sustainable forestry
management, which includes removal of dead and dying trees from Tier 1 and Tier 2 high hazard
zones and is not that from lands that have been clear cut. At least 60 percent of this feedstock shall
EH IURP 7LHU DQG 7LHU KLJK KD]DUG JRQHV ~

., TV RYHUDOO U H TedlidehR apRrxinhate $2[rBillibR iMpact based on current pricing. [ID
is working with SCPPA, CMUA and NCPA to find the most economical resource and is making progress
towardthe identification of that resource

REGIONALIZATION

While 1ID clearly lobbies against regionalizatidbalifornia policy makersiave, in recent years, logted

the benefits of operating the Western regional grid as a single entity. The intent of regionalization in the
IRUP RI DQ LQWHJUDWHG ZHVWHUQ UHJLRQDO HQHUJ\ PDUNHW LV
and efficiently share resoucthroughout the western states. Regionalization in the eastern and Midwestern

U.S. has shown the benefits of integrated energy markets to share resources among, imetntoens

cause a much different result in the west

AB813 was introduced to establish a pathway for the California Independent System Operator to form a
multi-state regional transmission system organization. Although AB813 did not adrahpass into law

in 2018, it remains in active discussion and warédainly impact IID as a power utility arighlancing
Authority.

The current wording of AB813 does not require a utility to join or remain in a multistate regional
transmission organization. Specifically, Section 8393 states that AB813 does not aaguCalifornia
transmission owner, retail seller, or local public owned electric utility to join or remain in a multistate
regional transmission organization. The decision to join an RTO is left to the individual entity based on its
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preference. Should th®ll progress andetain itsoptional languagellD will perform a detailed evaluation
of the benefits and the costs prior to making a final decision.

To the degree that regionalization benefits California, 1ID could also benefit due to efficiencies and
increased renewable energy contributions to serving load. If IID generation is the lowest cost generation to
serve its load, then effectively, 11D willoatinue to serve its load using its existing generation, and any
HIFHVV JHQHUDWLRQ EH\RQG ,,'fV ORDG ZHe(ead &dthersldnd UMVBI LQWR W
be paid the market price for the excess generation, thereby, making availadhditiana revenue stream

for IID.

However, it is also acknowledged that the promise of lower power costs could also come at a cost from

., IV SHUVSHFWLYH 7KLV FRVW FRXOG LQFOXGH D ORVV RI FRQWU
impact of rmewable energy projects in the IID service area. The net effect of the potential benefits and
costs is difficult to surmise and depends on the details of the final structure of regionalization.

The intent of regionalization in the form of an integratedtem regional energy market is to facilitate grid
RSHUDWRUVY DELOLWLHV WR PRUH HDVLO\ DQG HIILFLHQWO\ V!
Regionalization has been discussed by both state lawmakers and the California Independent System
Operator &%$,62 ZKLFK FRQWUROV PXFK RI &DOLIRUQLDYY HOHFWULF
Midwestern U.S. has shown the benefits of integrated energy markets to share resources amongst the
members.

A transition to a fully integrated electricity grid the Western United States through the creation of a
regional independent system operator is thought by many to help integrate increased renewable energy by
balancing supply and demand across a larger geographic area. Currently, within the Western
Interconnection, electricity is managed by 38 sepaBatkancingAuthorities across the United States,
Canada, and Mexico. All 38 BAs, including CAISO, are part of the synchronized Western Interconnection,
but each BA is independently responsible for balansimply and demand in its own territory. The BA in

CA include: Balancing Authority dflorthernCalifornia, California Independent System Operator, Imperial
Irrigation District, Los Angeles Department of Water and Power, Pacifi@fegt, Turlock Irrigation
District, Bonneville Power Administratiefiransmission, NV Energy, and Western Area Lower Colorado.

In order to improve reliability, cut costs, and increase efficiency, a number of these balancing authorities
(and BA outside of CA) are partnering in the tnEnergy ImbalanceMarket, which is managed by
CAISO.

7KH (,0 LV-WERHIPOUNHW" WKDW DGMXVWV IRU IRUHFDVW HUURUYV
minutes. This regional market has demonstrated numerous benefits of enhanced regional mgttidrinteg

such as reducing costs and greenhouse gas emissionsver, the EIM is limited in that it only allows

for incremental adjustments to generation dispatch schedules and only captures a small portion of the
UHJLRQTV ZKROHYVDO H IS Wdsarb stdesyahdibér biaketolder$ throughout the West

are exploring the creation of the more fully integrated regional electricity market that would be managed

by a single system operator and include aatagad market. Such a market could enkbnEW LOLWLHV Y UHV
planning, improve grid efficiency and reliability.
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Although AB 813 stalled this yeaBB 10Q which requires California to get 100 percent of its power from
renewable and other zecarbon resources by 204bas signed by Governor Bsm on September 10,

2018.SB 100specifies intermediate milestones:=4d percent by 2024; 452 percent by 2027; and &0

percent by 2030. The bill to begin the process of transforming CAISO into an RTO did not advance from

the state Senate this year, tithe effort may continue in the future. Previous efforts to create an organized
market in théNVest have failed to advance as well. In 8 100signing messag&;ov. Brown reiterated

his desire for California to join neighboring states in a power sytst@hntegrates utilities across the West.

+H LQGLFDWHG WKDW KH EHOLHYHV D UHJLRQDO ichth& ¢gliOobyFWULF J
allowing California to share renewable resources with neighboring states, thereby reducing costs and
increadng resiliency of the Western grid.

In a related matter, CAISO is positioning to take a large share of the West in the competition for reliability
coordinator customers, the Western Electricity Coordinating Council revealed recently. WECC CEO
Melanie Fryeecently stated that WECC has received tentative RC commitments from balancing authorities
and transmission operators representing all but 2 percent of net energy load in the West. She indicated that
SHUFHQW RI WKH UHJLRQTV ORDBBTY LOHZ GIEN HE\L WHIQ BRYUAHQRN R
ZLWK 633 &%$,627MV 5& ZLOO GRPLQDWH WKH :HVW &day¥yWaviyfGDKR OF
represented in the EIMSouthern& DOLIRUQLDYY ,PSHULDO ,UULJDWLRQ 'LVWULFW
as its RC. The RC elections will give SPP a presence in 21 states, adding Arizona, California, Colorado,
Oregon, Utah, Washington and what appears to be a thin slice of Nevada to the 14 states where it currently
has members: Arkansas, lowa, Kansas, Lougsi8innesota, Missouri, Montana, Nebraska, New Mexico,
North Dakota, Oklahoma, South Dakota, Texas and Wyoming. RCs monitor compliance with NERC and
regional standards, including monitoring risks, taking actions to preserve reliability and leading power
restoration efforts.

AB 813 was introduced by Assemblyman Chris Holden, chairman of the Assembly Utilities and Energy
&RPPLWWHH $% ZRXOG DXWKRUL]JH &%,62TV %RDUG RI *RYHUQRU"
&RPPLVVLRQ WR FKDQradhceNsilitturd® BoffivclubR ¥ahsmission owners from outside
California. If adopted, it would be the first step in a multiyear process to make CAISO an RTO for the

West. Supporters of AB13 include Gov% URZQ DQG WKH &%,62 7KRWHIBduBRIYH RSSF
the Sierra Club, some municipal utilities, and some ratepayer advocates. They contend the measure would
lump California in with coaproducing statessuch as Wyomingand put California at risk of greater
interference from federal regulators underth UXPS DGPLQLVWUDWLRQ 3UHYLRXV HIIF
expansion have stalled during the past two years in the face of strong opposition both inside and outside of
California.

AB 813 does not create a medtiate regional transmission system orgatidn, but it provides a process
for the ISO to develop a new governance structure to take the place of the current ISO governing board
consisting of five members appointed by the govern@atdiforniaand confirmed by thetatelegislature.
ThenewgoveQ LQJ ERDUG ZRXOG PH BIQQ®@H SHQG BQWOLDWHG ZLWK RU VX
authorities or commercial interests in the power sector. The bill required that the new governance structure
shall not be implemented before January 1, 2021 nEegoverning board is viewed by other states as a
necessary step for them to allow their jurisdictional electric utilities to participate in a dAdSRITO.
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With the new board in place, individual states could authorize or direct their jurisdictidi@isuid join
in forming an RTO, but these would be individual state and utility decisions that play out over years, rather
than a single event in which the entire western interconnection becomes a single RTO.

Some environmental groups strongly suppogiaeal expansion as a way to integrate more renewable
resources and decrease reliance on old fossil plants across the west that might not be able to compete in
regional markets. Other environmental groups oppose the effort because they are concemgidribht r

grids will increase fossil fuel output, particularly from coal.

RTO benefits

To provide reliable electricity service, demand and supply must be continuously balanced. RTOs and ISOs
are designed to choose which generators are committed and thelligvels to meet demand, based on
resource cost and flow constraints. Existing RTOs operatealtegd and redime wholesale energy

markets and various ancillary service markets. Some of the RTOs and ISOs also have a forward capacity
market. In the daaphead market, the RTO or ISO evaluate bids received from power plant owners/operators
for power to satisfy forecast demand on an hourly basis. The RTO selects the resources to meet that demand
the following day by selecting the lowestst resource firsthen the next lowest, and so on until it has
chosen enough generation to meet forecast demand. The units that are selected (clear) are obligated to
provide energy during the following day for the hours that they cleared. Because the RTO selects the lowest
cost resources available to meet load, renewable genefatibich has no fuel costis usually dispatched

first. The price paid to all generators providing power within a given hour of the day is the price offered to
meet the last megawatt of demand frdma highestost power plant that clears the market. This price is
called the clearing price.

Customer demand at any given hour is usually not exactly what was forecast the previous day. Therefore,
RTOs operate redgime markets to account for the diffeoms between predicted and actual demand, in 5

to 15minute intervals. Resources bid into the real time markets (or spot markets) are cleared in a lowest to
highest cost, similartotheday KHD G PDUNHW %HFDXVH RI UHQH Zme&wablel HQHU J\!
energy that is available, less higluaist fossil generation will be dispatched to meet system load. As more
renewable energy is available, conventional power plants are usahidsser timgbecome increasingly

less economical.

Key rationaleand benefits for RTéased organizations to handle the wholesale bulk power market are
included in the following key table:

RTO functions Benefits

Provide equal access Equal and noiscriminatory transmission system access u
transmission system transparent and open access transmission tariffs (OATT)
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Operate energy, capacity, and ancillary service markets using
cost unit commitment and dispatch subject to transmis
constraints

Perform efficient marke
operations

Facilitate large, compeiite, | RTO rules encourage greater market participation, greater liqu
SOLTXLG” PDUNHWY and pricing options for participants

Coordinate regional planning | Integrated system planning with regional expansion needs and

Employ a market monitor to assess market competitiveness

Ensure market competitiverges . :
ensure no members with market power or undue influence

Foster alternative  resour( Facilitate markets for demand response and integrate rene
options resources in the resource mix

Provide hedging products including financial transmission righ

Integrate risk management too| ... , .
9 9 mitigate congestion risks

As an example, the PIM Interconnect claims that its services provide regional savings benefits of more than
$2 billion annuallyincluding savings from energy production cost from $34@5 million annually. The
Midwest ISO claims similar total annual economic benefits including an estimatee$3080million

annually for its centralized dispatch of energy operations

Many stakeholdes see the benefits of moving to a Rb&sed transmission organization. The efforts,
resources, and dollars invested in the current RTO system make it difficult to consider reverting to another
framework without significant policy backtracking. Still, theare areas where further efficiencies and
market design considerations should and may be pursued to build upon the efficiencies and grid access in
RTO-based regions while widening the participation in devising methods to more accurately measure value
andbenefits.

Opponents of AB813

Those arguing against regionalization, have stated that the Western Energy Imbalance Market is already
doing a good job at allowing energy to be bought and sold as needed among Western states, without building
new transmissiotines from wind farms outside California to consumers in California. For example, Barry
Moline, executive director of the California Municipal Utilities Association, which represents publicly

RZQHG XWLOLWLHV WKURXJKRXW WR& TW BX\HWZADHV DIUKIRKW H Q WD W K
UHJLRQDOL]H WR WDNH DGYDQWDJH RI RSSRUWXQLWLHY HOVHZKF
California and using WWDWH WUDQVPLVVLRQ OLQHV ZRXOG IXUWKHU WKH \

Moreover, he said, AB813 would benefit wealthy -@ditstate investors and conglomerates that want

&DOLIRUQLD UDWHSD\HUV WR SD\ IRU LQIUDVWUXFWXUH IURP ZKL

40



Integrated Resource Plan ~» f

companies and a lot of renewable resource developensdnato deliver kilowatK RXUV LQWR &DOLIRL
OROLQH VDLG 37KHVH IRONV ZDQW WR PDNH PRQH\ RIlI RI &DOLIRU!

Expanding the Energy Imbalance Market (EIM) is already under consideration by the CAISO and is not an
argument against ISO expansion or assitilite for it, because the EIM by itself does not reduce the severe
western grid fragmentation that is the source of much of the unnecessary costs, pollution, and reliability
risks. Coordination with the Bonneville Power Administration (BPA) has occtorgears and continues

to improve. It does not substitute for or argue against western grid integration, which facilitates more robust
coordination with all western utilities.

2SSRQHQWYV RI WKH ELOO VD\ GHUHJXO DrahtitQaray o Felignbd bN HW W K |
fossil fuels, opens it up to malicious speculation and would cost residents billions of dollars in fees. Recent
newsletter articles explain that opponents raise the fear that this change would allow other states or the
fedeUDO JRYHUQPHQW WR LQFUHDVH LQIOXHQFH RQ &DOLIRUQLDYV I
harm disadvantaged communities in California. The basis for these claims is not substantiated.

Opponents of AB813, including some environmental groupgesighat an RTO such as that motivating

AB813 would open up California to more foskikl energy sources such as that generated by coal. They

also express concerns that by participating in an RTO, California would be subject to the jurisdiction of the
FERC (the Federal Energy Regulatory Commission) that could uRdéW &DOLIRUQLDYTY UHQHZDI
standard and efforts to reduce greenhouse gas emissions. Some attorneys note that the Supreme Court has
ruled that the federal government prevails oveedtat.

Proponents of AB813

7KRVH DUJXLQJ IRU WKH ELOO VDLG LW ZRXOG IXUWKHU &DOLIRUC
into Wyoming windmills and Arizona solar arrays, while spreading sustainable energy throughout the West.
87KLV LVHWWHREL WKH JULG LV KHDGLQJ LQ ~ VDLG &DUO =LFKHOOTL
3:H QHHG WR EH DEOH WR RSHUDWH WKH V\VWHP DV D FRQJUXHQW
to ease the concerns of those who worried about linking-bleepCalifornia with the red states of the
LQWHULRU :HVW 37KH SXUSRVH RI WKH DPHQGPHQWY LV WR UHDYV
PDNLQJ RQ UHQHZDEOH HQHUJ\ DQG FOLPDWH FKDQJH DUH QRW O
new language included a requirement that a California TO, retail seller or publicly owned electric utility

not join or remain a member of an RTO with a centralized capacity market. The amendments also insisted

the state not undermine its ambitious scheme forestly reductions in greenhouse gases and for
purchasing electricity from renewable energy and-zarbon sources.

Others argue that climate action and expansion of renewable energy is currently being held back by the
inefficient patchwork of how transn@i®n grids are managed across the west. The California Independent
6\VWHP 2SHUDWRU LV WKH PDQDJHU RI PRVW RI &DOLIRUQLDYTV WU
our homes and businesses. In order to meet the ambitious climate and clearVéietigy HWV RI &DOLIRL
landmark programs California lawmakers face a major choice: give the CAISO a chance to become a full
fledged western regional grid operator or keep the balkanized, polluting grid management system, currently
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in place. AB813 will albw the CAISO to work with neighbors in théest to oversee transition to a full

integration of thaVestern grid. Other climate leaders in INest are eager to work with California on a

regional electrical system that supports their clean energy resamatesovides affordable access to clean

energy resources in neighboring states. By helping each other out in this way, California can take better
DGYDQWDJH RI WKH UHJLRQYY FOHDQ HQHUJ\ )RU H[DPSOH LQVWI
the slack when the sun goes down when California needs to meet its evening peak energy use, renewable
power from other states could take up the slack. This makes for a cleaner, cheaper, and faster transition to

a decarbonized energy future and will help foatiia to meet its climate goals.

%HORZ LV 15'&TV UHVSRQVH WR TXHVWLRQV EHLQJ UDLVHG E\ RSS
benefit enormously by coordinating with its neighbors in an energy market that facilitates clean energy.
NRDC argueghat the W HVWHUQ JULG LQWHJUDWLRQ ZRXOG QRW XQGHUPLQ
policies. Instead, an expanded CAISO, covering more of the West, like all organizations doing business in
California, would be bound by California laws. No state clea@rgy requirements would be eliminated.

ISOs are policy takers, not policy makers. They must comply with the policy choices of the states they
serve. AB813 addresses this concern by requiring the withdrawal of California utilities if the expanded
CAISO fails to observe state policies.

Western grid integration would not necessarily mean more reliance-offrstaite renewable resources and

less renewable production in California. Electricity markets are amayostreet. California could import
low-cost enewable energy when it is plentiful elsewhere and sell excess to other states, helping manage
costs, especially important tow-income communities. State studies recently concluded that access to
lower-cost surplus renewable energy from around the Wesat&s an economic magnifier effect that will
reduce electricity bills for all Californians.

‘HVWHUQ JULG LQWHJUDWLRQ ZRXOG QRW HOLPLQDWH &%$,62TV DFF
attacks on state policies. Like any other organizatidddlifornia, a Regional System Operator must obey

all California laws. Grid integration allows for sharing of regional energy reserves, avoiding the need for
GXSOLFDWLYH SRZHU JHQHUDWLRQ $% UHWDLQV &D@LIRUQLDY
transmission organization, as the ultimate measure of accountability. Regional transmission organizations
cannot ignore state recommendations. States have an influential voice in RTO decisions. When there are
disagreements, they can petition for review FERC and the courts. A regional transmission operator

would not supersede state resource adequacy standards and undermine traditional state authority to establish
rules to determine longerm needs and how renewable generation, demand response,rgyceéiaeency

can meet those needs. Ev@Ygstern state insists on maintaining its right to set its own resource adequacy
standards. Grid integration will leave resource adequacy decisions up to the states participating in a regional
transmission organitzan.

A core benefit of regional expansion is to enable greater exports of surshadanmenewable generation.

A process to increase export opportunities is to consolidate the 38 BAs in the West and eliminate the piling
up of transmission access chargeach one currently levies on every energy transaction. Coordinated
scheduling of resources may help reduce grid congestion caused by bilateral deals reserving transmission
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rights, as WECC studies have previously shown. Expansion allows operatorsiie gisé more to its full
capacity, reducing the need for additional transmission lines.

Supporters of AB813, including CalCCA and some environmental groups, suggest such an RTO would

help advance the demand for and growth of renewable energy, as welbaditi of the power system to

integrate renewable energy, and thus promote development of renewable energy in California. Supporters
also observe that achange inC&29V JRYHUQDQFH VWUXFWXUH VXFK DV WKDW |
in order forsuch an RTO to be implemented. As the CalCCA position materials point out, a significant
challenge in building local renewable resources is ensuring sufficient value to support the cost of
construction, and a significant risk to value is the expectediloogtat and negative wholesale prices. A

broader and more effectivé/estern market through regionalization could lower these risks for local
renewable projects. THall would require that a future proposal for regionalizing the grid would need to

be develped in an open, transparent way, and reviewed broadly by the public, the CEC, the CPUC and
CARB prior to considering any actual regionalization -C@lA believes that a wetirafted plan will

support the ability of CalCCA members to procure and build lomaéwable resources by creating a
VWURQJHU UHQHZD E f2d¢iondligatibd J3 aR® likdlyH & &rther reduce greenhouse gas
emissions by exposingcedL UHG SRZHU SODQWV WR FRPSHWLWLRQ IURP FKHL

Western grid integration would n&tQFUHDVH WKH OLNHOLKRRG RI IHGHUDO SUHHEF
HQHUJ\ SURFXUHPHQW DQG UHVRXUFH SODQQLQJ SROLFLHV &D
regulation, and enhanced grid integration will not change the nature or scopeovEtisight.

Background of AB813

Some opponents to regionalization argue that regionalization puts California at risk for increased intrusion
by FERC and the federal government in general. In that California is already regulated by FERC for its
electricity transmission and wholesale marleetivities, and that thaVestern grid is already an
interconnected system covering 13 states and parts of Canada and Mexico, while every state has its own
policies about greenhouse gas emissions and renewable energy sources. Problems arising from diverse
states with diverse policies trying to control the outcomes of a single physidaligonnected electrical

system exist today and will continue to exist with or without an RTO. (An example is the great difficulty

in calculating the carbon content of @lécity entering CA over its interconnections with other states.)

The US Constitution gives the federal government authority over states in matters of interstate commerce
WKH 3SFRPPHUFH FODXVH" RI WKH FRQVWLW XWICR QU HHARSYWLIR @R BHM

had vast impacts in all sorts of arenas. The Federal Power Act of 1935 designates wholesale electricity

transactions and high voltage electricity transmission as interstate commerce under the Constitution, and

establishes FERC as thegulatory authority to implement the FPA. There have been important updates to

the FPA through federal legislation over the years, most recently the Energy Policy Act of 1992 which

paved the way for wholesale power markets operated by ISOs, and thg Bokeyg Act of 2005 which

created a new framework for ensuring power system reliability and security in the wake of a major blackout

in 2003. But the underlying FPA framework has not changed substantively. FERC has been the

implementing and regulatory dnatrity over the relevant provisions of the 1992 and 2005 acts, and the
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regulator of all the ISOs in the US. As a result, the CAISO is already a-ftERdictional entity, and 100
percendf what it does is specified in itariff.

Any changes to the CA{3tariff that are originated by the CAISO (in contrast to ones that are ordered by

)(5& PXVW KDYH DSSURYDO RI WKH &%,62 %RDUG EHIRUH EHLQJ ILC
five members appointed by the governor of CA and confirmed by the CA S8oateere may be concern

that a board that is not Céppointed might make different decisions about what the Regional ISO can

submit to FERC, and some of those decisions might be less favorable to California. That is a plausible
scenario. But the new Bo& LV UHTXLUHG WR EH SLQGHSHQGHQW ™ ZKLFK PHD
political interests with markedarticipating entities or specific state or local governments imethienal

,629V WHUULWRU\ ,Q WKH HQG )(5& Vited®Q@, ¢ Das assBntidiy OeéllatQ ZKDV
word (unless the FERC decisionogerturnedin the courts).

The above should not be misconstrued to say that FERC regulation and authority are not problematic for
states. However, with regard to AB813 and the fogmof aregional ISO compared to the CAISO
JRYHUQDQFH DV LW WRGD\ WKHUH ZRXOG EH OLWWOH GLIIHUHQF
government to overrule or undermine CA policy objectives. Conversely, Texas, Hawaii and Alaska are not
subject to FERC regulation because they do not engage in interstate commerce for electricity. In the case

Rl 7H[DV LWV EHFDXVH 7H[DV GRHVQTW FRQGXFW LPSRUW DQG
HVVHQWLDOO\ DQ HOHFW UstafeDSDich bV a@ran@eBient R botpRativEl fBrICAbethuse

of the reliance on imports for over 20 percent of electricity supply annually.

Gov. Brown and several prominent environmental groups including the Natural Resources Defense Council

and the Enviromental Defense Fund also back the measure, claiming it will cut costs for consumers and
bring more clean energy into the state. They also hope the plan will phase out fossil fuel plants. Opposing
environmental groups fear a regional grid could increassl fagel input, particularly from coal, into
&DOLIRUQLDYYV HQHUJ\ J Ure&ureaddudtiSaRtQetbd Wouldldidw fdf Klettricity to be
WUDGHG 3PRUH HIILFLHQWO\ DFURVYV VWDWH OLQHV’™ ZKftotmH DOORZ
sources such as solar and wind energy producers.

Lauren Navarro, a policy manager with the Environmental Defense Fund, told the committee the bill would
SFHPHQW &DOLIRUQLDYY OHDGHUVKLS LQ WKH QDWLRM@DIO PRYHPF
HQDEOHV XV WR XVH PRUH FOHDQ HQHUJ\ DQG WDNH GLUWLHU UH
3>&DOLIRUQLDYV®@ UHQHZDEOHY DUH OHVYVY H[SHQVLYH DQG ZLOO
WUDQVLWLRQ WR FOHDQ UHVRXUFHYV ~

The GHEDWH RQ $% KDV UHPLQGHZB0Vdhergy drisisWIK tHode \Webrgy tHe dfate

suffered a shortage of energy supply caused by market manipulations and capped retail electricity prices
which led to multiple statewide blackouts and R&R OODSVH RI RQH RI WKH VWDWHY{V OD
The statd HILVODWXUHYTV SDVW XQDQLPRXV DSSURYDO RI GHUHJXODW
followed by unintended consequences. Market manipulation by Enron (and possibbnoities) drove a

major utility company into bankruptcy, caused blackouts and forced California residents to overpay billions

of dollars. Enron was a U.S. enefggding and utilities company that facilitated one of the biggest
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accounting frauds in histarysing false narratives to inflate revenues. Enron was also implicated in the
VWDWHIV HQHUJ\ FULVLVY 7KH (QURQ GHEDFOH OHG WR WKH FUH
appointed by the governor.

High electricity prices in the beginning of thedD8 caused the CPUC to become interested in and it started
promoting further competition in electricity generation to reduce electricity production costs. In 1992 the
commission announced its intent to examine the current electric industry and to eitptoagiges to the
UHJXODWRU\ DSSURDFK &DOLIRUQLDYY HOHFWULFLW\ LQGXVWU\ V
a Direct Accessype model that would allow both bilateral and market deals and give retail customers the
choice to obtain elegtity from any utility or other Energy Service Provider. The utilities would initially

be forbidden to enter into lortgrm bilateral contracts and would be obliged to procure all their electricity
through the newly established electricity market. ThiHpHG WKH ZD\ IRU &38&fV ILQDO
December 1995, which laid out a set of policies to create a fully competitive electricity market and to guide
the utilities in restructuring their operatidnd his would be supported by the introduction of futlaile
competition and the vertical unbundling of the electricity industry to enable comgeti@ss divested

most of their instate fossiliel generation and sold it tsndependenpower producers or merchant
generators. Operational control of the uiitwned highvoltage transmission grid was transferred from

the 10Us to the California Independent System Operator. Before restructuring, each vertically integrated
investorowned utility performed the grid management functions for their own specificaygugal area.

In other areas, utilities centralized these functions in a power pool. Under restructuring, the IOUs would
remain the owners of the transmission network and distribution grids in their service area and were
transformed intatility distributioncompaniesand energy brokers or scheduling coordinators were formed

to match electricity supply and demand in a market setting. The ISO evaluates submitted supply offers and
demand bids and determines generator schedules based on the capabilgibgbivititage transmission

grid.

7KH &DOLIRUQLD 3RZHU ([FKDQJH zZDV FUHDWHG WR IXQFWLRQ DV
electricity market balancing supply and demand. In theattesad market, with an anticipated volume of

90 percent of latrades, prices in these markets are hourly. In this market, buyers provide the amount of
electricity need anticipated for each hour of the next day and the prices they were willing to pay. Sellers
stated the amount of energy they could produce anditesghey required for each of those hours. Based

on all the received demand and supply bids, the PX determines the {uigbegdtsupply bid necessary for

meeting demand during any given hour and that will set the single ntdekeing price to be paidy all

5 California State Auditor (2001),Energy Deregulation: The Benefits of Competition Were Undermined by
Structural Flaws in theMarket, Unsuccessful Oversight, and Uncontrollable Competitive Fo2{30-134.1R,
Sacramento CA, www.bsa.ca.gov/bsa/, (June 2002)

6 ‘ee'™Z 4 A4 trrs A1 8 & fet"%> ""Zc.o> T—"¢<o% —St s{{reida "f'f” ""iete—tt "' .
Economic Policy Duing the 1990s, John F. Kennedy School of Government, Harvard University, JundQy
2001, econwww.mit.edu/faculty/pjoskow/files/usen1990.pdf, (December, 2001)
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EX\HUV WR DOO VHOOHUV IRU HQHUJ\ SXUFKDVHG IRU WKDW KRXU
all of their power through the PX until March 2002 or until the CPUC ruled that they had recovered their
stranded costs.

&DOLIRUQIMY §nd ddibsBoQdrt electricity demand grew at a high rate during the early years of
restructuring. Peak demand increased ab8ytercent between 1993 and 1998. During those same years,
insufficient new generating capacity was added to maintain reservelrfgxy FDXVLQJ &DOLIRUQLD
margins to fall from approximately 13 percent to approximately 4 percent. During its first two years of
operationg apart from some staup problemg the California electricity market seemed to be working

mostly as desigrieand expected. Over time, electricity producers found that uninstructed deviations from
schedules could be profitable due to the resulting problems in balancing load and generation. These
imbalances caused the ISO to purchase more energy reserves feomilley services market to balance

the grid. Furthermore, ISO operators were coping with the new uncertainties of the electricity markets, in
ZKLFK WKH V\VWHPfVY ORDG DQG JHQHUDWLRQ LQ UHDO WLPH ZHUH
purchase far more ancillary services than under the old vertically integrated structure.

Before the end of 1998, the ISO and the PX voiced concern to the CPUC and FERC of identified flaws in
&DOLIRUQLDYV UXOHYVY DQG PDUNHW VW EX§ stholuUtHe rapiitgrov@2 irEHJD Q
electricity demand, the rapid reduction in reserve margins and the slow pace of new generation investments.

In early 1999 the PX concluded that during periods of high electricity demand, market power could
determine and setlwlesale prices, thereby voicing its concerns about the spot market price volatility. To
remedy these problems, the ISO and the PX sought to change the markets and their procedures. Within the
first two years of operation, the ISO had filed 30 major rewssito its protocols with FERC. Reahe

energy prices, although more volatile and peaking in times of greater demand were roughly moving with
day-ahead energy prices and competitive wholesale market prices for power were reasonably clese to pre
restructiring projections.

As of the beginning of 2000, in general, restructuring seemed on track. Most encountered problems were
solved by changing and adding procedures and market rules. Prospects for declining overall wholesale
prices seemed favorable. Calif&cabfV HOHFWULFLW\ JULG FRQQHFWHG &DOLIR
neighboring countries. California generation facilities had roughly 55,000 MW of capacity and the state
ZDV DEOH WR LPSRUW DQ DGGLWLRQ@DO 0: tkekaAidiadseDTV PDU
huge increases in both the amount and volumes of electricity trading. However, when temperatures rose
during the spring of 2000, the electricity market experienced difficulties. Both California and the entire
Western region experienceche of the hottest summers in decades while hydropower reserves in the
Northwest were low due to a dry winter. New merchant generators had entered the electricity market by

the year 2000. Many of them had bought the divested power plants from the 10Uspdiyelr, often used

for generating electricity during peak demand hours, had limited availability due to the dry winter. Hydro
facilities have more flexibility to provide more rapid reaction time voltage changes compared to the slower
reaction of both nuelr and fossifuel plants run on steam, which are generally used to providdderse

power (a more steady output of electricity according to prearranged schedules). Because grid management
and energy demand vary enormously during summertime peaksalamemts of hydropower are used

during the summer to meet these contingencies. Because the electricity California needed for the summer
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was not available from traditional eaf-state sources wholesale prices began to rise above historic levels
in May 2000.In June 2000, PG&E had to interrupt service to its customers in the San Francisco Bay Area
for the first time in its history, brought on by high temperatures, a disproportionate number of local
generation units being unavailable, and insufficient impapecity due to a lack of transmission capacity

in the Bay Area.

Throughout the 2000 summer, wholesale electricity prices in California were nearly 500 percent higher
than during the same months in 1998 and 1999. SDGE was allowed to pass on its elwbwietale

prices to customers. State legislators installed a retail price cap. During the summer of 2000, CA 10Us
reported huge losses because they were obliged to buy power at wholesale prices far higher than the retail
rates against which electricity wld be sold, however, the CPUC did not fulfill the requests for retail rate
increases. Even during times of reduced electricity demand and lower temperatures, electricity wholesale
prices remained above average between May and December 2000. Natuliabgadgw increased in 2000

such that monthly average wholesale electricity price had risen to over $250 per MWh by December 2000.
Natural gas prices in California reached their maximum in December 2000 at $58.76/MNEButlirern
California. At such higtprices for natural gas, many generators struggled to generate energy and sell it at
or below the established price cap without substantial loss, resulting in deteriorating financial conditions
for the utilities adversely impacting the creditworthiness GRE and SCE. Subsequently, the utilities
stopped payments to the ISO and some small generators. The smaller generators ran up against their credit
limits and stopped selling electricity to California. The CPUC approved a 10 percent electricity atail pri
increase by early January 2001. The allowed increase was not sufficient for the utilities to cover their
ongoing wholesale power costs, nor make progress paying off their previously acquired debts. Because of
WKH XWLOLWLHVY L QlsothedarhaNinai¢iillySBokedivériy., 6 2 D

Eventually, electricity producers refused to sell electricity to both the utilities and the ISO, preferring to sell

their electricity in other electricity markets and other states. An accumulation of cold weathshoat
hydroelectric power supply resulted in a simultaneous strong need for electricity in the Pacific Northwest.

By mid-January of 2001 the utilities had run out of cash and stopped paying their bills for power they had
already purchased. FERC directhd ISO to ensure the presence of a creditworthy counter party to ensure
financial backing for all third party energy procured for PG&E and SCE through the ISO markets. Most of
&DOLIRUQLDYYVY HOHFWULFLW\ WUDGLQJ ZD \k W& Qtersked/inl altyX WV LGH
with the almost bankrupt PG&E and SCE. The State of California, acting through the California Department

of Water Resources, began purchasing energy on behalf of the UDCs. A bill was passed authorizing the
department to entertim longterm contracts for the purchase of net short electric power.

During the California electricity crisis, that ISO structure broke down and the markets at the heart of this
design became dysfunctional. There were loopholes that gave people moresctiago outside the
parameters they are supposed to be working within. There were no provisions in the original tariff to deal
with these eventualities. Events made clear that the market design was faulty. Some of the shortages
exercised during that timmaay have been caused by lack of coordination between balancing authorities and
by individuals with knowledge on how to manipulate the system to benefit themselves. Many of the
problems experienced during that era may have been avoided under the regipepérly designed

regional transmission organization.
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The ISO, the PX, and the respective markets were developed and created during little more than nine months
and not all the bugs were solved by the time operations began. Problems with the marigthatyseriod

have caused some to view deregulation and markets unfavorably. Properly designed markets can cause the
realization of cost savings (CAISO studies show that regionalization could save up to $1.5 billion annually
by 2030) as has been demonstdaby RTO markets in other regions of the US. Net demand curves (the
WRXWHG GXFN VKDSHG FXUYHV VKRZ WKDW WKH VWDWHYV ORDG
increase output and then ramps up steeply in the evening as the sun sets. Tamgeepquire CAISO

to lean on fastamping generation to meet evening demand. Solar PV penetration in CA had reached the
penetration level in some regions such that solar generation has to be turned off on some sunny days.
Coordinated scheduling with adader region might bring revenue to California by selling more solar to
other states that would in turn save money.

,Q DGGLWLRQ D UHJLRQDO JULG PD\ KHOS VXSSRUW &DOLIRUQLDT\
Wyoming windmills and Arizonaddar arrays, while spreading sustainable energy throughout the West.

Some utilities in the west outside CA are looking for ways to procure more renewables, in alignment with
&DOLIRUQLDYYV JRDOV B5HIJLRQDOL]DWLRQ FRXOhe résHDtBe &EOLIRUQL
LVQTW JRLQJ WR GHFDUERQL]H EHFDXVH &DOLIRUQLD GRHV EXW
indirectly reducing carbon emissions. Under regionalization, California will continue to have control over

its resource decision€Q; policy, generation siting, and retail rates and programs.

Impact of Regionalization to IID

To the degree that regionalization benefits Califoritizs also acknowledged that the promise of lower
SRZHU FRVWV FRXOG DOVR FkdpdetiveDWs EoskEcdMANhdIWR #loss' &f \Zor8rbl as a

BA, and it could lessen the socioeconomic impact of renewable energy projects in the 11D service area. The
net effect of the potential benefits and costs is difficult to surmise and depends etaitsead the final
structure of regionalization.

Joining an RTO in other regions of the country has been an option for a utility. Each utility evaluates the
benefits and costs and makes the decision to join based on the benefits to its stakeholderserithe
wording of AB813 does not require a utility to join or remain in a multistate regional transmission
organization. Specifically, Section 8393 states that AB813 does not require any California transmission
owner, retail seller, or local public ownealectric utility to join or remain in a multistate regional
transmission organization. The decision to join an RTO is left to the individual entity based on its
preference. Should the bill progress and remain options, IID should perform a detailedavalutte
benefits and the costs prior to making a final decision.

As a consequence of the above points, any effort to create a nevstaidtregional transmission system
organization pursuant to AB813 or similar governance change will take at lesestdHive years before

the new RTO begins formal operation with those utilities that decide to become initial menQe@& ,,' TV
current position is opposed to this policy.

AB 2514
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AB 2514 requirepublicly owned utilities, such as IIDg determine targets for procurement of viable and
costeffective energy storage, to be achieved by two tatgtts December 31, 2016, and December 31,
2020. Theséargets are tbeadopted by October 1, 2014 and reevaluated not less than every tmee ye
Publicly owned utilities areequired to report on its energy storage targets and procuremtbetCEC

The CECapproved on August 1, 2018 changes to its IRP Guidelines requiringt®é@tdside a narrative
how, under SB 338&genewable resources, itishour energy storage, and distributed energy resources,
including energy efficiencyareconsidered for meeting reliability needs during thepestk hour.

TRANSMISSIONRESOURCES

ThellD TV a&r@tlansmission planning efforts are primarily centered on protecting and maintaining the
IID BA and meeting retail load obligations. In addition, tH2 must also provide transmission services
under itsOpen Access Transmission Initiatiwegenerators selling energy to entities outside ofltBef V
control area.

ThellD 1V F XU UtemnWa@Rissibn plan meets the needs of its retail custofteesID is also
working on upgrades to its major soutbrth transmission lines to in@ge neaterm export capacity to
approximately750 MVA by 2017 However, this planned transmission upgrade soon will be totally
subscribed and additional soutbrth transmission capacity will be required to export planned generation
from the Imperial County by 201d 2017.

It is almost a foregone conclusion that a major new transmission line will be constructed in the Imperial
Valley with a number of new 58¥ transmission lines proposed by private and public entifiéise 11D

does not develop this new line ifsehe IID will work with the various project sponsors to develop a line
that maximizes the benefits to thB and its ratepayers. THED will oppose any new lines that threaten

its balancing authority rights or which could result in strandingliiDef Vhvestment in transmission
resources.

Currently thellD is involved in informal, nonbinding talks with a number of different entities on possible
new transmission lines, generally coming from the Yuma area to Imperial Valley substation in El Centro
and ten north through Imperial Valley to Devers substation in the Palm Springs area. But there is no
development or planning agreements with any of these entities that would like to build the new line.

How to meet this additional demand for seatrth transnssion isone of thBD fV PRVW FWdiw LFDO QH
tasks. Choosing its partners and the management and financial structure of a major new transmission line

will help thellD meet its transmission obligations and protectitbefV % DODQFLQJ $attV KRUL W\
protectthdlID §V H[LVWLQJ WUDQVPLVVLRQ ZKHHOLQJ UHYHQXHV IURP HC(

On a regional level, 1ID has established plans with state and regional transmission planning agencies with
the recent proposal of the Strategic Transmi@id [SDQVLRQ 30DQ 7KLV SODQ HQFRPS
transmission plan that is supported by many of the projects already planned and approved.
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BASECASEPOWER SUPPLY PLAN ASSUMPTIONS

The planning process has resulted in a proposed generation plan ttsatenewableportfolio standards
and greenhouse gas emission reduction requirements, while providing a high degree of priceamltainty
system reliabilityfor the period of2019forward.

A basic summary of the proposed resource plan, which will alfeedgaseline assumptions for the studies,
include:

Exhibit12: 2018 BaseCase Assumptions

The planned resource additions are in addition tdEh§ V SRZHU SXUFKDVH DJUHHPHQW ZL\
online renewable and nonrenewafacilities, procured natural gas and procured biogas to be converted to
renewable energyadded in recent years to thkD fV UHVRXUFH PL[ $GGLWLRQDOC
efficiency/conservation programs of load reducing, load shifting and interruptible leddsate already

been installed are a part of thasecasassumptions as well.

With , ,' ' Msources, th8D will generate more tha#0 percent of its annual energy requirements from
renewable energy sources by2R@ndthis IRP identifies potential resmes tomeet the33 percent goal

by 2020and the 50 percent goal by 20@8ile keeping total power supply costs relatively stable for the
next several years
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A key tothellDfV SRZHU SODQQLQJ SURFHVV LV WR PLQLPL]H WKH LPS
Currently, thdID attempts to establish hedges for&@Bmonths into the future. In the near term, Hie

would like to increase its hedging activities t@#ablefive-year term but is mainly focused on 3 years at

this time A longerterm hedging strategy will allow thD to achieve price stability for a longer period in

the futureand with the implementation of more renewables, liEefV YRODWLOLWS3SeSshie¢eHQWLDO
less fuel and less purchases will be needed.

It is also useful to recognize that, from a rate perspective, it is not the total power supply cost that is

important but the average cost per MWh. The proposed generation mix presented in thiptRivdeage
energy costs rising at a relatively low rate over the sexéralyears.
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CHAPTER 2: SYSTEM DESCRIPTION

' TV (QHUJ\ '"THSDUWPHQW SURYLGHV HOHFWULF SRZHU WR PRUH W
and parts of Riverside and SBiego counties. As the sixth largest utility in California, [ID controls more

than 1,100 megawatts of energy derived from a diverse resource portfolio that includes its own generation,

as well as longand shorterm power purchases.

As a consumeowned W LOLW\ ,," ZRUNV WR HIILFLHQWO\ DQG HIIHFWLYHO\
SRVVLEOH UDWHYV W \‘¢to&Xdf WiKgtirectlyDumitHHEWEAst @iRRiEs. This is accomplished

by producing power supply locally, using efficient, loast hydroelectric facilities, steaigeneration

facilities, as well as several natugas turbines. Environmentally friendly operations are emphasized by
HPSOR\LQJ DV PDQ\ UHQHZDEOH UHVRXUFHYV Dregndwvabslp@tlioOH WR HI
swbQGbUuGvV  ,,'fV GLYHUVH UHVRXUFH SRUWIROLR SURYLGHV FXV
Southern& DOLIRUQLD DQG WKLV VWDQGDUG RI TXDOLW\ VHUYLFH ZLC
activities.

In2017 WKH ,,'"fV SHDN GuPIDIB MW Brid Wa&sDheé \Mime high system peak demand.

As aBalancingAuthority, the 1ID is required to have generation resources providing spinning reserves,
nonspinning reserves, operating reserves and planning reserves, totaling about 1®p#redotecasted

load. Thus, the IID required generation resources plus purchases equal to almost\W, 2di8the peak
summer month of 2016.

The IID meets its annual resource requirements through a mix afwWiizd generation and a number of

purchase pwmer contracts that consist of miake contracts and call options. Due to teeewabls
portfoiosWDQGDUGDQ@n#WwWUDNBHDEHIXODWLRQ ,,'fV UHVRXUFH IXHO PL
forms of generation and imported purchases, as well asvable resources. These requirements have
increased the need for a more diverse portfolio of varying fuel types to manage those fuels that do not allow
economic dispatch.

THE , , ' § TRANSMISSION ANDDISTRIBUTION RESOURCES

The 1ID owns and operates electgeneration, transmission and distribution facilities. The§IBervice

area extends over 6,471 square miles. Its transmission and sub transmission system includes approximately
1,800 miles of overhead transmission lines; its distribution system incluts 3 miles of overhead lines

and 1,744.1 miles of underground lines.

The following map depicts the 1IDs service area and its neighboring utilities

Exhibit13: IID Service Area and Neighboring Utilities
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[ID_$ TRANSMISSION SYSTEM

The IIDs transmission system consists of 500kV, 230kV, 161kV and 92kV transmission lines. The
transmission system is used to wheel bulk power supplies into and through tiBaliddsingAuthority.

The transmission expansion plans aim to providaspla achieve diversity, sustainability and resilience to
the bulk transmission system, distribution system and local communities while improving reliability

500kV Transmission system

The IID owns a portion of the Southwest Power Link 500kV line. Thisitngssion line connects the Palo
Verde Substation, a major wholesale electric trading hub, to the North Gila B3¥/Substation near
Yuma, Arizona. The line continues from North Gila to the Imperial Valley 56289kV Substation in El
Centro. IID also ows a portion of the 500kV HANG?2 line that connects Hassayampa to North Gila 500kV
Substations.

230kV Transmission system

There are two major components that comprise the 1IDs 230kV transmission system. The first is a single
circuit line between the IIDs Elentro Switching Station in El Centro and the Imperial Valley Substation
WKDW LV MRLQWO\ RZQHG E\ WKH ,," DQG 6'* -Circt KahsPrissian lil@gH 7KH
that runs south to north through the 11Ds service territory and interctentiee 1IDs service territory with

SCE at the Devers and Mirage substations (KN/KS lines).

7KH .1 .6 OLQH LV DOVR NQRZQ DV WKH ,,'V 23FROOHFWRU V\VWHP"~ W
DUHD WR 6&(TV OLUDJH 6XEVW BW htRUYage Subst&tion & the/ secqnd/direiiE R Q Q
FRQWLQXHV ZHVW WR 'HYHUV 6XEVWDWLRQ WKURXJK 6&(fV N9 O

Four transmission substations interconnect to the collector system (from HighlineSauiernpart of

the system through Midway, then Coadhelalley and finally Ramorsubstation). The interconnection

with SCE is established at Coachella Valley Substation with Coachella ValléyU D J H N9 3.1 OLQH
and at Ramon Substation with the Rar@h UD JH N9 3.6 ° OLSCH intekdhnection is

defined as WEC@ath 42.

The 230kV collector system was constructed in 1983 for the primary purpose of delivering over 500MW
RlI 3SRZHU JHQHUDWLQJ IDFLOLWLHVY ~ PRVWO\ FRQVLVWLQJ RI UHQ
to SCE at that time.

161kV Transmission System

The 161kV transmission system consists of two separate lines across the IIDs service area that interconnects
several 161kV/92kV transmission stations, providing transformation capacity from the 161kV system to

the 92kV systemtlalso provides interconnection to Western through two 161kV transmission lines, from

,,'V 1LODQG 6XEVWDWLRQ WR :HVWHUQYV %O\WKH VXEVWDWLRQ
"HVWHUQTVY .QRE 6 XEVWDWLRQ DQG RQH Ib@ussitatidhRoGh® AFSWuUcBaQ IURP
Substation.
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This 161kV system has met the load serving requirements of the IID for over S5thgearser, as the load
continues to grow in all regions of the 1ID service area, planning for necessary system upgrades has been
ongoing.

The existing system has also experienced additional stresses due to generating resources constructed near
the edge of the IID service territory.

92kV Transmission System

The 92kV transmission/subtransmission system consists of multiple transmission lines that provide
interconnection to the distribution substations (92kV/13.2kV) that are constantly constructed and upgraded
to provide transformation capacity to the distribntsystem.

Exhibit 14: 1ID Bulk Transmission and Subtransmission System
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GENERATION RESOURCEPORTFOLIO
The IID maintains a steady focus on diversifying its portfolio of resources to serve load, including purchases
and internabeneration.,,'fV FXUUHQW JHQHUDWL ghéexhidivelow FHY DUH VKRZQ |

Exhibit 15: Loads and Resources: 202938

The following subsections are a brief overviewiti#segeneration resourse

HYDROELECTRICRESOURCES

The 1ID has a number of small hydroelectric facilities located on thékrican Canal and nearby
branches. The largest of these hydroelectric facilities is Pilot Knob, -anivdacility with a combined
nameplate rating of 33MW. The smallest unit isubDle Weir with two units each with a rating of 0.28
MW.

The hydroelectric units have a combined rating of abol\86although, due to seasonal water flows, the
summer capacity rating igpproximately32 MW of effective summer capacity where the amount of
generation from the hydroelectric facilities is directly dependent upon the needs of the local area agricultural
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crops. Therefore, production will vary from season to season, but over the course of the year, the average
hourly output from the hydroelectriacilities isapproximately32 MW.

7KH ,,'fV K\GURHOHFWULF SURMHFWY DUH FRQVLGHUHG JUHHQ Ut
VDWLVI\ WKH ,,'fV 536 UHTXLUHPHQWYV

Annual energy production from the units is approximately 27028000 MWh althoug this value
changes according to water availability.

SVALL HYDROELECTRIAPROJECTOVERVIEW

The 1ID has approved the construction of low head hydroelectric plants at the West Side Main Check #8

and at the Foxglove canal heading. The Check 8 project isndyrie the design phase. The hydraulic

turbine and generator will be provided by Spaans Babcocks. The plant will consist of two turbines and civil

structures to channel water flow to the turbines. The existing check gates will be fully automated and the

generation units will be unmanned and remotely controlled. The generators are rated at 219.5 kw each. The

Check 8 project is expected to enter commercial operation in 2016 or 2017. The design of the Foxglove

low head hydroelectric plant will commence inel@&017 with commercial operation expected in 2017 or
7TKHVH XQLWV ZLOO EH LQFOX®UIS6ERN QALIFORNA PERE FORERW IROLR

AUTHORITY

The SouthernCalifornia Public Power Authority is a joint action agency comprised of the citiesof Lo
Angeles, Glendale, Burbank, Cerritos, Vernon, Pasadena, Anaheim, Riverside, Azusa, Banning and Colton
and the IID (the only nemunicipal member of SCPPA).

SCPPA acts as a funding entity for transmission, generation, fuel and energy efficiency [BQBE&A

will issue debt for the construction of new resources and then secure this debt withfgalecontracts

with project participants. When IID is a party in a transaction with SCPPA and member utilities, the debt
falls on SCPPA and therefore minimalLPSDFWV WKH ,,'fV FUHGLW UDWLQJV 7KLV
of being a member of SCPPA.

Joint action entities like SCPPA allow small entities the opportunity to participate in largegffectte
generation resources. A publiebyvned utility hat is too small to buy an entire project can enter into a
takeor-pay contract with SCPPA that will aggregate the needs of all its members. SCPPA will then issue
debt to construct or purchase the generation resource and recover its debt service ugstakuaar-pay
contract$with the project participants.

The lID is a participant in two SCPPA projects, San Juan Generating Station, Unit 3 and Palo Verde Nuclear
*HQHUDWLQJ 6WDWLRQ ,W KDV QRW SDUWLFLSDWHGuUE® WKH PIL

7 A take-or-pay contract means that the participants pay the cost even if no energy is grodines choose not to
dispatch the generation project.
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JHRJUDSKLFDO LVVXHV 7KH PDMRULW\ Rl 6&33%$V PHPEHUV KDYH \
WKH ,," GRHV QRW KDYH WKH WUDQVPLVVLRQ UHVRXUFHV QHFHVVD

SAN JUAN GENERATINGSTATION

The 1ID ha an entitlement through SCPPA of 106MW in the San Juan Generating Station Unit 3 and may
schedule from a minimum of 27MW up to the maximum of 106MW during each Boerto excessive
emissions from energy generation and the risks associated to thos@msnidBl exited the agreement
early with and exit date of December32018.

PALO VERDENUCLEARGENERATINGSTATION

The 1ID has a small entittement (through SCPPA) of capacity in each of three units at the Palo Verde
IXFOHDU *HQHUDW L Q Jotalvdelwetel)ETapddityHis .14 (5MW from each of the 3
PVNGS units less losses).

One of the greatest benefits of nuclear generation is the lack of any greenhouse gas emissions. Energy from
PVNGS is expensive compared to current market prices althbaghduction in greenhouse gas emissions
KHOSV WKH ,,'fV HIIRUWV WR PHHW *+* HPLVVLRQ OHYHOV

WESTERNAREAPOWERADMINISTRATION(WESTERN PARKERDAVISDAM

The 1ID has an entitlement of 32.6M\(ummer) in the Parkédavis Hydroelectric Project (ParkBavis)
in western Arizona. Energy from Parkeavis is provided by Western at the rate of 3,679 MWh per MW
of capacity per month.

ParkerDavis energy can be primarily used during thepeak periods, although a small portion of the
energy must be scheduled ihgrthe offpeak periods due to water management requirements of the Parker
and Davis dams by Western.

While ParketDavis is a hydroelectric project, it is not considered a renewable project by the state for RPS
requirements. Hydroelectric projects mustdss than 30MW to qualify as renewable projects.

ParkerDavis capacity is a source of inexpensive capacity and energy. As such, the IID is continually
defending its allocation from claims from other eligible entities, primarily Native American tribgbend
Department of Defense.

7KH ,,'"TV FXUUH Q WdbranRaryi VW2 01R.QVéstetnlwillHkely start aatlocation of Parker
'DYLVY FDSDFLW\ LQ RU HDUO\ 7KH ,," ZLOO KDYH WR PDNH
to retain allor most of its current capacity allocation.

BOULDERCANYONPROJECT

8 During the five winter months, the monthly capacity declines to 26.3MW.
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As a part of the Lower Colorado River system via the WATRaker/Davis agreement, 11D was allotted a
portion of the upgraded Hoover Damn/Boulder Canyon Project. The amount equates RiVacand it

will cost a range of about $28/MWh. The graph below demonstrates how the 3MW will fit in the IID
resource stack on a forecasted peak day:

Exhibit 16: Boulder Canyon Impact on Hourly Load Stack

Over the course dhe year, the Boulder Canyon Project allotment will represent apbeutdnibf the total
supply serving the IID energy requirements. The pie graph below illustrates the annualized energy impact:

Exhibit 17: Boulder Canyon Annuaimpact
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YUCCA STEAMPLANT

20H RI WKH ,,'fV PRVW LPSRUWDQW XQLWYV LV WKH <XFFD 30DQW L
rating of 75MW (an operational rating of 70MW) and is used for energy and ancillary services, including
regulation, on the,,"fV VA\VWHP 7KHUH LV Dfited Rirdn® (1D.VMWR) Rt YuiaHtieat D V

seldom used due to the poor heat rate of the unit. APS operates the Yucca Plant under an operating
agreement with the I1ID.

INTERNALTHERMAL GENERATION

The IID owns 13 thenal generation units within its service territory, the Yucca generation facility in Yuma
and also nine muhHinit hydroelectric facilities. The unit names, technology and performance are
summarized in the exhibit below.

Exhibit18 ,,'fV *HQHUDWLRQ 5HVRXUFHYV
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With the exception of the Niland Units, El Centro Generation Station Unit 2 and the newly repowered El
&HQWUR *HQHUDWLRQ 6WDWLRQ 8QLW PRVW RI WKH ,,"fV WKHUP
generation has heat rate of around 7,600 BTU/kWh or better and new Imperial Irrigation peaking
generation has a heat rate of around 9,700 BTU/kWh or better. An exception to this is the Niland Gas
Turbine units, which are peaking facilities intended to be operatedgdonpeak periods. In the near

future, and as additional renewable energy resources are put online, IID generation group will need to
provide more detailed unit air quality and emission standard information so IID can develop a capital
replacement plan taddress the aging fleet.

BATTERYENERGYSTORAGESYSTEM
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,, IBESSLV ORFDWHG RQ WKH RXWVNLUWYV RI (O &HQWUR RQ WKH VL
the adjacent Sol Orchard Solar Farm. The BESS is designed as a high power, low energyregsdate
30 MW of power and 20 MWh of energy. The BESS consists of the following components:

Exhibit 19:

30 separate battery banks made up of 16 strings of battery modules and components
containing 5,760 Samsung lithium ion battery trays, and associated battery manage
system controls and monitoring equipment interconnected through a Modbus
communication network

30 GE Brilliance inverters rated at 1.25 MVA up to 45 degrees centigrade and 1.1 MVA

up to 55 degrees centigrade, with a rated power factor@B8/ Thenverters convert 480

volts AC to 600 YROWV '& ZKHQ WKH EDWWHULHY DUH FKDUJL(
and 600 YROWYV '& WR YROWYV $& ZKHQ WKH EDWWHULHV
grid.

30 GE Prolec1.25 MVA isolation transformers ttrahsform 480 volts AC to 34,500 volts
AC

GE Mark Vle controllers designed to receive communication from and send
FRPPXQLFDWLRQ WR ,,'fV (QHUJ\ ODQDJHPHQW 6\VWHP (C
translate and send/receive corresponding commands to and feddimadhe Samsung

battery management system.

8 Trane 30 ton heat pumps and 4 Trane 25 ton air conditioning units, associated controls
and dampers designed to maintain BESS building temperature, humidity and pressure
within operating limits.

Four zone fie suppression system designed by Schmidt utilizin@BV 129(& ILUH
suppression agent, early warning VESDA Laser Plus smoke detectors and secondary Kidde
photoelectric smoke detectors.

N9 N9 VXEVWDWLRQ WKDW LQWHUFRQ @it thlwbdhW KH % (6
the 92 kV El Centro Switching Station. The 38.2 MVA transformer that transforms voltage
between 34.5 kV on the BESS side and 92 kV on the IID grid side is manufactured by
Virginia Transformer.

BESS building that houses the Samsung lithiem batteries while the inverters and
transformers reside outside the BESS building on housekeeping support pads.

BESS Layout
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7TKH % (66 LV FRQWUROOHG E\ ,,'fV 6\VWHP 2SHUDWRgsenDW ,,'TV
OSHUDWRUV LQVWUXFW YLD ,,'fV (06 WR FKDU-3uppR bal@htefdlE&EDUIH Z1I
RXWVLGH RI WKUHVKROGV :KHQ W K Hydtembpérakbfd-ddlVon theXBES®to RQ ,, '
FKDUJH DEVRUELQJ HOWEWULRHY\WHRPH,LMW D VXSSEstehKRUWIDC
OSHUDWRUYVY FDOO RQ WKH %(66 WR GLVFKDUJH HQHUJ\ LQMHFWL
E HW ZH H §stemfipérators and the BESS is performed automatically on a séoaedom basis
WKURXJK ,,'TV (06 DQG 6&%'$ VIVWHP WKDW FRQVWDQWO\ PRQLWRU
the BESS through a secure communication netwBdkthermore, BESS is on Automatic Generation

Control in order to respond on a secaagecondasis to voltage/frequency and energy fluctuation on the

IID grid.

The BESS began commercial operation on October 1, 2016.

[ID GENERATION RESOURCECAPITAL PLAN

IID maintains a shofrtand longterm capital expenditure plan to schedule the projected mamten
requirements on the entire fleet of generating resources. The capital expenditure plan is broken down by
threecategories of generator types that the 11D maintains and operates. They are:

x El Centro Steam Plant (Units4) and the Yucca Steam Plant (8xand GT21)
x All hydroelectricfacilities
x Othergeneratiorresourcesgeaking units, resource development, etc.)

Furthermore, the Generation group has defined projects that are required and also other potential projects

7KH IROORZLQJ H[KL Brojétte@ capimDeRpanditurd] plan for generation resource broken
down by the above categories:

Exhibit20: Forecasted Generation Capital Plan (ZB2026 years)
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Exhibit21: Forecasted GeneratioGapital Plan plus Other Potential Projects (202026 years)

The amount of capital expenditures moving forward into the future will depend on the reliability need to
keep these units vs replacement of these facilities with new renewable facilitiesathatotmprovide
reliability attributes in the same manner as the current IID generation fleet.

AGING ASSETS

While 11D has made significant investments in recent years to upgrade its generation assets with the addition
of Niland Units 1 and 2 and the repoingy of EI Centro Unit 3, the three other IID AGC capable units,
Yucca Steam Unit, ElI Centro Unit 4 and El Centro Unit 2 &wgears old, 8 years old and Ryears old,
respectively. With a typical plant design life of 30 years and the five plus yeasgdlmp and construct a

new plant more than1@@W, consideration of future generation assets seems warranted at thBeiove.

LV D VXPPDU\ RI WKH DYHUDJH DJH RI ,,'"fV RZQHG IDFLOLWLHYV

Exhibit222 $YHUDJH $JH RI ,, 'RaLilitiegbfQHUDWLRQ
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Additionally, bHORZ LV D JUDSK R W KideedatorRrésourfieg/cagadityv DO O H

Exhibit23: IID Generation Fleet Age and Replacement Plan
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$V UHIOHFWHG LQ WKLV JUDSK ingiald kQourdes/cagavtity Bre gea@vihar 130, ,' TV
years old and IID will need to consider this as it moves forward with the evaluation of adding new resources
flexible for ramping and economic dispatdine age of the IID resources are a key factor inrehidbility

and cost to maintain these facilities. However, retirements can be costly as opposed to just adding other
resources like energy storage. This is discussed further later in this document.

LONG TERM MAINTENANCE PLAN

IID Generation Hydroelectricral thermal assets are maintained and operated according to the original
equipment manufacturers recommendations. Improvements are made to each unit based on an identified
need for improved safety, environmental and regulatory compliance, reliabilityficoerafy. Evaluations

of each units performance and efficiency is compared against a new resource to determine if an economical
advantage would be gained by either a retirement or replacement of that unit. New resource that are under
consideration includerepowering an existing unit, addition of peaking gas turbines, addition of
reciprocating engine generatiorenewables, purchased pawagreements as well as energy storage
projectsand green field construction in both the Imperial and Riverside counties.

POWERPURCHASEAGREEMENTS

66



Integrated Resource Plan ~» f

ODQ\ RI WKH ,,'"fV UHVRXUFHV DUH ROG DQG LQHIILFLH@WerDQG DV
purchaseagreementdo meet much of its energy requiremergeme of tK H ,,'fV H[LVWLQJ JHQH
resources have beeaunted as operating reserves.

There are a number of components that are studied prior to entering into a PPA. These include the amount
of capacity required, the amount of capacity required at different hours of the day, the structure of the PPA
itself, including such things as the fixed price, the energy price and how often it is expected to be used. The
second is the transmission availability and cost.

%HORZ LV D VXPPDU\ WDEOH RI DOO RI ,,'fV FRQWUDFWYV

Exhibit24: ,,'fV 3 X WPKEYAgreements

The IID must always ensure that transmission exists for a new PPA. The following exhibit identifies where
the IID can import energy and the approximate amount of transmission capacity available to the IID.

Exhibit25: Import Transmission Capacity
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Legend:

SCE =Southern California Edison at Mirage 230 kV

SDG&E = San Diego Gas and Electric at Imperial Valley Substation
WAPA = Western Area Power Authority at Blythe/Knob

PV = Palo Verde

The largest singlpurchase the IID currently has is with the San Juan Unit 3 through an agreement for
partial ownership of the plant with other SCPPA members. The IID entitlement is for up to 106 MW for all
hours of the year. The PPA allows the IID to schedule from 20 thI\\0€efore losses) and can be shut
down if necessary.

The IID also relies on a number of heate options for peaking capacity. A heate option has a fixed

price that is determined by the likelihood of energy being called upon and an energy privendetéy

the daily spot price of natural gas. The lower the heat rate (hence the more likely the option is to be
exercised), the higher the option premium price.

For example, a heaate option of 7,600 BTU/kWh may have an option cost of $8.00iaNth, wlile a
heatrate option with a 14,000 BTU/kWh may have an option cost of only $2.0tk¥th.

The type of option depends upon the likelihood of actually exercising the option and having to pay for the
associated energy. If the option is likely to be catiely a few times per year for a few hours during peak
periods, then the IID would want to minimize the annual fixed cost. If the option were likely to be called
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multiple times each month, then the 11D would be better off paying more for the option amhépthe
energy costs by reducing the option heat rate.

SPOTPURCHASES

The 1ID has been aggressively purchasing energy in the-tghortand hourly markets during the past
several years. During the first quarter of 2013, 1ID became its own Schedulingr@safdavith the CAISO
DQG ZLWK WKLV -Vl il Hayahead frading tdidties have a new paradigm of procedures
and philosophy.

The development of the Re@ime Trading Floor has increased the market/economic displacement and
system optinmdation potential in addition to the tenured Balyead Trading Floor that accomplishes the

same goal on a deahead basis. In 2015, shtetm purchases (both day ahead and real time) made up

almost 14 percent of total energy requirements, compared tthis$ percent in 2007. In 2015, due to

the increased integration of local renewable resources, thetstrarpurchases made up aboup&gcent.

Both groups may essentially accomplish the same goal; however, the two groups have distinct activities

and acountabilities. The Day¢ KHDG 7UDGHUYV DUH UHVSRQVLEOH IRU GHYHORSES
for the IID system. After reviewing internal/external generating resource and intertie outages and
limitations, they stack intertie resources and generatQd WV LQ HFRQRPLF RUGHU XQWLO H
demand is met. While this is always done in the most economic order, there are times when resources may

be dispatched out of economic order to meet system reliability and regulatory/legislative regsiremen

After all internal generation schedules are determined, natural gas requirements are estimated and spot
PDUNHW SXUFKDVHYVY DUH PDGH DV QHFHVVDU\ (DFK GD\TfV UHVRX
submitted to the IID System Operations grdap system load flow studies to verify that all reliability

criteria is met. When a supply need is determined by Resource Plannintgriongatural gas and electric

energy prices are obtained and deals are executed to meet the identified needs. &laaiivities

performed enhance system reliability and provide significant economic benefit and future energy security

for the 11D system.

In comparison, the Redlime Traders monitor actual hourly system load and develop hourly load forecasts
for each hou of the current day. From this they are able to determine hourly generating resource
requirements and assess electricity market conditions to determine the most economic scenario to meeting
hourly load requirements. This can involve the purchase of efrfiengythird parties and/or dispatch of

more economic internal generating resources. In cooperation with the 1ID system operators, costs and
hourly balancing requirements are used to determine when energy sales or purchases are required. All of
the activites performed enhance system reliability and provide significant economic benefit and energy
security for the IID system.

9 A schedule coordinator is responsible for scheduling all generation and transmission resources under its
operational contiowith the Western Electricity Coordinating Council and is required to staff for 24 hours of the day
and maintain greater control over transmission schedules than the IID currently does.
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In 2017, shortterm purchases (both day ahead and real time) made up alnpsicént of total energy
UHTXLUHPHQWY FRPSDUHG WR OHVV WKDQ SHUFHQW LQ $Q
XWLOLW\ PDNHVY EHVW XVH RI JHQHUDWLRQ E\ QRW RSHUDWLQJ LW
when itis&EOH WR SXUFKDVH HQHUJ\ DYDLODEOH LQ WKH PDUNHWSOD
generating.

The 1ID, with its high heatate generating resources, is able to reduce power supply costs by taking
advantage of market opportunities when thepeW¥ 7KH ,,'fV VWUDWHJI\ KDV EHHQ WR P!
and reliability requirements with less costly, imported energy and only have enough generation online to
meet its BA obligations. There are advantages and challenges of being a balancing aOthertythe

big advantages is being a ssiffficient utility that has the ability to take advantage of economic resources

and pass those savings on to its ratepayers while some of the challenges are making sure that reliability and
regulatory requirementre met on a daily basis.

7KH ,,'fV JHQHUDWLRQ UHVRXUFHV UDQJH -Ab&iParKC&nal Rydtenite WU LF U
the Palo Verde Nuclear Generation Station near Phoenix and natural gas and diesel generation within or
QHDU WKH ,téffitoryW HUYLFH

Power purchase agreements include fipede, musttake contracts and options that satisfy the majority

RI WKH ,,'"TV HQHUJ\ UHT XL U H P-fré\WevieratinHends Yo e oRigy, iddstQneffectiv® V
units (with a few exceptionsJhese units can be used to meet internal capacity requirements but generally
are too inefficient and costly to operate for long periods of time and many have limited hours of operation
due to air quality restrictions.

BALANCING AUTHORITY OBLIGATIONS

As aBalancing Authorityin the Western Electric Coordination CoundiD. A Balancing Authority Area

is an electrical system bounded by sufficient metering to measure interchange with other areas and is
capable of controlling its Resources to balance nethaiterchange with net scheduled interchaisge.
responsible for meeting the standards defined by the North American Electric Reliability Corporation for
such entities to maintain reliable operation oftihik electric system.

As a BA, thedistrict hasthe obligation to:

Match generation to load;

Maintain scheduled interchanges with other Balancing Authorities;

Maintain the frequency in redilme of the power system.

Help/cooperate interconnection regulate and stabilize alternating current frequency
Avoid overloading transmission segments

Avoid inadvertent exchange of energy

X X X X X X

In order to meet these obligations, th&rict integrates resource plans ahead of time, and maintains in real
time the balance of electricity resources and electricity demandmui forecast hourly retail load and

know the schedules of generators selling energy to entities located in other balancing authorities. The
district must have sufficient generation and power purchases to meet forecasted load plus reserves.
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The District 5 a participant in the Southwest Reserve Sharing Group. As a member of the SRSG, the
'LVWULFWYV KRXUO\ FRQWLQJHQF\ UHVHUYH REOLJDWLRQV DUH UI
MW during the summer. This Reserve obligation is determined by setmigiggeneration and load
QXPEHUVY DORQJ ZLWK ,,'fV 066& ORVW 6HYHUH 6LQJOH &RQWLQJIHC
HYHU\ PLQXWH DORQJ ZLWK DOO RWKHU PHPEHUVYT LQIRUPDWLRQ
the numbers are then allded back to all group members through the RSS software.

Renewable resources create a special scheduling problem for the District, particularly solar generation.
These types of renewable resources are classified as intermittent reséwoésud cover ipacts solar
generation, the BA is required to make up any generation shortfall. Initially the shortfall is made up from
excess spin, but based on the magnitude of the cloud cover there may be situations whjgirenimgn
resources are utilized.

CurrentlylID hasIndependent Power Producéhatare both Statically and Dynamically scheduled. There

are a small number of IPPs that are Pseudo Tie units, for scheduling purposes both Pseudo Tie and
Dynamically scheduled units are handled the same Whg. Stéically scheduledyenerators are required

to match scheduled generation to actual generation within a 2 MW band. If their generation goes to zero,
the District quickly adjust their schedule to zero. For a brief period, the 1ID units will react to tloé loss

the Static IPP generatipiine 11D unit response will lasintil the schedule adjustment is fully implemented

into the EMS system. The Dynamic schedules and Pseudo Tie schedules are tagtes fattdor the

amount of MWsproduced for the hourThe district has implemented Dynamic scheduling which has
reduced the burden of providing ancillary services and-$&ort replacement energy. requiring purchasers

in nearby balancing authorities importing energy to have dynamic scheduling capataitiies than
providing any ancillary services for power scheduled for export.

As more solar generation is developed withindlheV WU LFW 'V V H WisttidE Wil \Wohtioug towdr U\ W KH
challenges irproviding quickresponse to balancing loads and getien and the need for spinniagd

nonspinning reservedID currently has roughly 140MW of solar generation serving load along with about

65MW of rooftop solar. 1ID installed a 33MVA (20MWHbattery energy storage system in 2016, which

provides quickesponse to kW XDWLRQV RI VRODU LQWHUPLWWHQW UHVRXUF
generation is used to serve IID load the addition of more battery system capacity to absochutit®fis

of the system is desired. The battery is able to absorb MVghter load situations and generate MWs
GXULQJ KLJKHU ORDG VLWXDWLRQV ,QFUHDVLQJ EDWWHU\ UHVF
intermittencies thus allowing more solar generation to com&nenwithout curtailments or deates.

Currently tere is another 3RIW solar plant projected to come-tine to serve 11D load in 2019, however

there are currently no projects to increase battery resources.

SOUTHWESTRESERVESHARING GROUP(SRSG)

A NERC registered entity, the Southwest Reserve SharingpGadministers requirements related to
compliance with BALOO1, BAL-002, and BALOO2WECGC2, and EORO11.

SRSGparticipants share contingency reserves to maximize generator dispatch efficiency. Shared reserves
decrease costs of compliance with the DistndeaControl Standard and contribute to electric reliability in

the Western Interconnection. Formed in 1998 as the successor to the Inland Power Pool, the SRSG's
geographic area covers the southwest United States including Arizona, New MiditloernNevala,

parts ofSouthernCalifornia including the Imperial Valley, and El Paso, Texas.
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Thegroup's primary document is tlparticipationagreement which was accepted by FERC in 2001. The

SRSG Operating Committee is currently reviewing and providing chaadgks Participation Agreement

for approval. Operating Procedures are approved by the Operating Committee, and divelagay

operating details not found in the Participation Agreement. The SRSG must report as a group whether or

not it recovers from any sliurbance of 816 MW or greater. All parties involved in a disturbance (including

those supplying assistance) must submit the data required within five business days of the event.

Participants may count shagrm purchases as reserves provided the patitims sufficient transmission

to support the activation of such purchases to the load center. This includes spinning reserve purchases.

., YV UHVHUYH REOLJDWLRQ LV GHWHUPLQHG E\ VHQGLQJ WRWDO JI
(Most Severé&ingle Contingency) to the RSS (Reserve Sharing Software) every minute along with all other
PHPEHUVYT LQIRUPDWLRQ %DVHG RQ WKH 656* JURXSVY UHVHUYH UH
to all group members through the RSS software. As per SR&Eatihg procedures IID must test each

affected generation facility a minimum of every two years for capacity and ramp rates. IID will perform the
SRSG testing in the summer of 2018.

OTHERRELIABILITY STANDARDS

Reliability Standards are the planning anérmaping rules that 11D follows to ensure the most reliable system
possible. These standards are developed by the industry using a balanced, open, fair and inclusive process
managed by the NERC Standards Committee. The Committee is facilitated by NER@dtadimprised

of representatives from many electric industry sectors.

Proposed standards are reviewed and approved by the NERC Board of Trustees, which then submits the
standards to the U.S. Federal Energy Regulatory Commission and Canadian prosqdatbrs for
approval. Once approved by these governmental agencies, the standards become legally binding on all
owners, operators and users of the bulk power system.

IID System Operations has implemented all the required training plans and procedures in meeting the most
anticipating of the Personnel Performance, Training and Qualification (PER) standards.

When new standards are developed IID will derive an impléatien plan in order to make sure that IID

is compliant with all standardg$zuture enforcement standards include B2d51, EOR004-4, EOR

005-3, EOR008-2. 1ID staff has developed plans and will be ready to comply with each standard by their
respectiveeffective dates.

RENEWABLEIMPACTOVERVIEW

5HQHZDEOH HQHUJ\ UHVRXUFHV LQWHJUDWHG LQWR ,,'"fV HOHFWUL
a significant impact on system performance and efficiency. The specific impact focus is on solar energy,

the renewable resources with the most potential for significant penetration in the near term. The table below
LOOXVWUDWHY WKH GLIIHUHQFH EHWZHHQ WKH KRXUV WKDW VROL
and down throughout the day:

Exhibit 26: Solar Availability vs. IID Load Curve
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The most critical element of renewable impact would be the variability of resources and accounting for
sufficient commitment and dispatch of reserve generation to guarantee the relRbility ' 1V VA\VWHP LQ W
event that the renewable resource suddenly becomes unavailable. Furthermore, dynamically scheduling the
UHQHZDEOH UHVRXUFHV QRW D SDUW RI VHUYLQJ ,HoWveDRDG ZL(
increaing solar that serves,'fV OROGQHAIRLUH QHZ JHQHUDWLRQ WR HQVXUH |,
requirements. This can be done by building new quick start gas turbines or battery storage. At this time,

the District has 83 MVA 20MWH battery storage system. The battery storggemis usedor reliability

LQ RUGHU WR PDLQWDLQ ,,'fV &36 ERXQGD UL hafaric@aBgaRodIHOS VPR
The Battery will also bblack-startcapable which will increase therelBL OLW\ LQ ,,'fV %DODQFLQJ
The load following of the solar will be key in reducing the impact on the system and backing the full loss

of the resource.

Initially many IPPs had made the switch from Static schedulibyt@mic scheduling as a rdisaf BAL -

002WECGC:-2. Starting in 201@large number of the IPP plants/ertedback toStatic schedules. This will

increase IID késerve obligation by having to account for m8tatically scheduled HQHUDWLRQ LQ ,,'
BA ancillary service

FurthermoreSB33 requires POUs to observe the net peak demand. This is an activity that I1ID has already
implemented into its planning activities due to the impact of a shifting load profile and the variance between
the hourly demand of energy vs the resources availlhat also include some intermittent resources. Below

is a chart that illustrates an exampfenow the peak hour of demand may not necessarily reflect the max
net short hour

Exhibit27: Peak Load Hour vs Net Peak Demand
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IID observes every hour of the year to ensure that supplies meet demand, even during hours when demand
is not the highes) X UWKHUPRUH ZKHQ WKH GHILQLWLRQ RI 3&DUERQ 1HW
to meet this net peak demand with its curre’td RXUFHYV DORQJ DQ\ UHVRXUFH WKDW T

SUPPLY CURVE WITHRPSINTEGRATION

With the recent developments in greenhouse gas requirements and renewable resource integration, the
energy industry has seen a major shift in supply resourclérsgaand traditional supply dispatch order. In

the past, a common supply curve would show the base load resources with the lowest dispatchable costs at
the bottom of the curve, but with renewable contracts that are essentially must take, the supgiyourve

filled with the musttake base load resources at the top of the curve since renewable prices are typically
higher than conventional energy prices. This, of course, all depends on the price of natural gas and power.
The graph below illustrates a tradnal supply curve with the newest developments of renewable resource
integration included in the curve.

Exhibit 28 2018 Supply Curve
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ANCILLARYSERVICES

Ancillary services required to move energy through, out of, within or into the IID BA include:

X

Scheduling, System Control and Dispatch Serv8svice is required to schedule the movement

of energy through, out of, within or into the |ID BA.

Reactive Suply and Voltage Control from Generation Sources Ser@eevice is required in order

to maintain voltages in the IID transmission system within acceptable limits; 1ID generation must
produce or absorb reactive power.

Regulation and Frequency Response BenService is required to provide for the continuous
balancing of resources with load and for maintaining scheduled interconnection frequency at sixty
cycles per second.

Energy Imbalance Servic8ervice is required when a difference occurs betweesttrerluled and
actual delivery of energy to a load located within the 11D BA.

Operating Reserve, Spinning Reserve Sendegvice is required to serve load immediately in the
event of a system contingency.

Operating Reserve, Supplemental Reserve SerSewice is required to serve load in the event of

a system contingency; however, it is not available immediately to serve load but rather within a
short period of time.

Generator Imbalance ServicBervice is required when a difference occurs betweeretiergy
scheduled and actual delivery of energy from a generating facility located within the 11D BA.

Four types of ancillary services products for 1ID are frequency response, regulation, spinning reserve and
nonspinning reserve. Frequency response asathility of a system or elements of the system to react or
respond to a change in system frequency.
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Regulation or regulating reserve is the amount of spinning reserve responsive to Automatic Generation
Control. Regulating reserves are deployed to comiéetite to minute deviations in system frequency or

return system frequency to a desired range following a system disturbance. Regulation energy is used to
FRQWURO V\VWHP IUHTXHQF\ WKDW FDQ YDU\ DV JHQHU@WRUYV DFFI
60 hertz. Units and system resources providing regulation are certified by IID and SRSG. The generators
must respond to AGC signals to increase or decrease their operating levels depending upon the service
being provided, regulation up or regulatigown.

NERC& FERC

NERC is the Electric Reliability Organization certified by the Federal Energy Regulatory Commission to
establish and enforce reliability standards for the bulk power system. NERC develops and enforces
reliability standards; assesses agayuannually via a 9ear forecast, and summer and winter forecasts;
monitors the bulk power system; and educates, trains and certifies industry personnel.

IID is impacted by regulation standards approved by NERC and FERC. Future standard development fro
these organizations in the come years will see an increased impact by required certification for plant
operators, relay technicians, and as well any craft affecting the BES.

FERCORDER764

IID currently utilizes the OATI WebTrans software for transnaesscheduling and currently has the
capability to accommodate the intnaur scheduling of transmission and the checkouts of-ftua
schedules with neighboring BAs. Listed below is a news event listed on the OATI company website
announcing their statudf compliance with FERC Order 764.

Multiple facets of intrehour scheduling are currently in use by OATI customers. The OATI ETRM and
Transmission Operations solutions will provide the increased functionality and efficiencies to meet the
needs of this oradghrough continued enhancements.

This FERC order requires each public utility transmission provider to offerhotrey transmission
scheduling to ensure charges for energy imbalance services are just and reasonable.-fitier intra
scheduling provisiomprovide opportunity for variable energy resources to align the energy schedules with
forecasted production as conditions change within the hour.

Industryleading OATI software solutions will provide features that allow suppliers to effectively
participde in the management of resource schedules, resulting in fewer energy imbalance conditions. In
addition, the ETRM (WebTrader) and transmission operations (WebTrans) suite of applications are being
updated to support continued compliance with North Ameritlantric Reliability Corporation (NERC)
standards and North American Energy Standards Board business practices and provide features to
efficiently manage the increase in scheduling granularity.

If a customer wanted to schedule transmission-mia, thecustomer would have to utilize an existing
TSR or purchase transmission on the [ID OASIS. As per the IID OATT, the lowest increment of
transmission that can be purchased is-firom hourly and firm hourly. IID does not offer an intn@ur
transmission prduct. This can be found in the OATT under schedule 7 and schedule 8.
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CURRENTENERGY REQUIREMENTS ANDSYSTEM LOSSES

In 2017, 1ID had energy requirements3p738GWh. These energy requirements consisted of sales to end
use customers3(441GWh) and makeaup energy for system losse296,375MWh). System losses increase
the amount of power required to serve the electric needs of IID custanterasult inncreased fuetosts,
increased energyroduction ompurchasesand increasedse ofthe power system.

7KH WDEOH SURYLGHV D FRPSDULVRQ RI ,,'fV VWDWLVWLFV ZLWK
IID transmission losses (from power flow model) are within the average value of other balancing
authorities.

Exhibit 29: WECC Power Flow Model Results

Future challenges on the horizon include the impact of distributed generation on system losses. 11D
continues to manage and identify losses found in its power system. Reduction of these losses allows 11D to
provide a morefficient, more reliable and higher quality electric service. Additionally, IID is in the process

of establishing a lorterm program to reduce the transmission and distribution losses.

Potential Loss Reduction strategies include:

1. Establish distributio line reconductor program;

77



Integrated Resource Plan ~» f

2. Install additional distribution capacitor banks, as required, to provide a consistent electric
service;

3. Extend existing transmission lines to improve service to concentrated loads.
NATURAL GAS PRICES

Natural gas purchdk HVY DFFRXQW IRU DQ\ZKHUH EHWZHHQ DQG SHUFHC
costs (approximately $55million or 25percent in 201DV I XHO | R U -gasfirgd Gebanatiot fix€t.

The IID has a procurement program designed to reduce the Wplatithe cost of purchasing natural gas

for a rolling threeyear period.

Natural gas prices are considered among the most volatile of commaodity prices (wholesale energy prices
generally trend with natural gas prices). The volatility is driven by weatites@pplydemand conditions.

Various long and shokWHUP PDUNHW FRQGLWLRQV FDQ KDYH D VLJQLILFDQ
example, in a $10/MMbtu natural gas market where costs are expected to be high, an increase of $2/MMbtu
represents an inase of 20 percent and IID would certainly notice the difference, however the expectations

DUH DOUHDG\ KLJK FRVWY 2Q WKH RWKHU KDQG LQ D O0EWX PI
costs, but a change of just $1.5/MMbtu represents an inarea8gercent, where the impacts of the market

change could possibly have a greater impact than the first example, if IID does not have enough natural gas
procured in advance along with the expectation of low costs. Over the past five years, natuieégas pr

have ranged from a monthly average high of $12.50 to a low of $1.85, although daily prices have been as

low as $1.75/MMDttf.

The above represents the monthly average of thecddaty transactions at the SoCal Citygate trading hub.
The SoCal CitygdV H WUDGLQJ KXE LV WKH PDLQ ORFDWLRQ WR SXUFKDV

10 Source: Energy Information Administration, Department of Energy. Regional prices have shown even greater
volatility with prices in Southern California as high as $14.00/MMbtu on several days in the spring of 2008.
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generation also known as native generation. As displayed above, the natural gas prices can be highly volatile
ranging from the $14/MMbtu to $2/MMbtu. This wide range cddXVH ,,'fV HQHUJ\ FRVWYV W]
within the year after approval of the fuel and purchased power budget and, therefore, any price changes that

are not monitored can cause an undulation throughout the entire organization. IID participates-in a long
termprocurement plan to hedge against these situations.

It is important to distinguish the difference between the daily spot market and the futures pricing market of
natural gas. While the two are almost directly linked in terms of pricing direction andyadtiéi spot

market and the futures market carry varying types of risk. The spot market can move 30 cents in a day and
may fluctuate significantly in a matter of minutes due to its dependence on the current information of
fundamental market drivers. Thetdives market also fluctuates significantly, but other considerations are
involved, such as the future market condition of the fundamental drivers for the future traded term, which
is built into the future prices. Also, the futures market can be indiraffégted by the interest rates that

are also constantly fluctuating. A risk premium is added to the futures price when the futures market is
contaned and the risk premium is subtracted when the futures market is backwardized in comparison to the
daily spa market. Additionally, the futures market can contain a higher level of uncertainty, which could
increase costs since it is further in the future than the spot market. These types of distinguishable, yet
unpredictable differences are part of what makentheagement of energy and natural gese risksa
challenging task. Below is an example of what a forward price curve looks like for the procurement of a
futures gas commodities contract, which, like the spot market, changes dalily.

Exhibit 30: Futures Natural Gas Price Curve (282030)

The following exhibit compares the lotgrm volatility of the monthly averadestorical daily spot prices
and the monthly average of theojecteddaily spot pricegrom the EIA
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Exhibit31: Monthly Average of Daily Spot Prices (202040)

While the projected monthly average of the daily spot price is different than the futures market, the trend is
similar. As observed in the above graph, {20 prices havbeen extremely volatile and, even though
prices have beemorevolatile in the past three years, IID considers the possibility of historical repetition

in all resource utilization activities.

The IID has an established history of hedging its energy risksliably serve its customers at the most

stable and lowest possible costs. Last year, the District conducted a comprehensive review of its energy risk
management policy, practices and procedures and has revised its policy, practices and procedares to bet
position the District in the rapidly changing electric industry and energy market environment to continue

WR IXOILOO WKLV PLVVLRQ 7KH UHYLVHG HQHUJ\ ULVN PDQDJHPH
Directors on October 24, 2017.

The newly reised policy provides for an energy risk management framework consisting of the following
elements:

X A four-year energy risk hedging program with specific monthly energy and capacity hedging
targets (as percentages of monthly energy and peak capacitgneguis);

x Periodic preparation of Power Strategy Sheet and Power Resources Portfolio Risk Report which
provide detailed analysis of energy hedging strategies; and
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x Approval of the PSS and PRPR by the Energy Risk Management Group prior to the execution of
energy hedging strategies by the VW ULFWY{ HQHUJ\ GLYLVLRQ VWDII

Consistent with the policy and to smoothly transition into the newly revised policy, this PRPR provides the
detailed analysis of the energy hedging strategy for the calendar year 20i8lieniyf fouryear energy

risk hedging plan as the new policy calls for. This PRPR also serves to provide the technical support for
FDOHQGDU \HDU 366 6WDII LV FRQFXUUHQWO\ VHHNLQJ (50*YV L
implementation bthe hedging strategy for calendar year 2019. Staff is planning to prepare the PRPR and

the PSS for the remaining period of this hedging cycle (CY -2022) in the Fall of 2019 or in 2020 for

(50*fV UHYLHZ DQG DSSURYDO DW WaKtheAamaun® kb b® I@dgddRoX thiksd W D S ¢
future periods are minimal at this time.

7KH FKDUW EHORZ VKRZV ,,'fV FXUUHQW QDWXUDO JDV SRVLWLRQ F
of natural gas for the end of 20through 2020:

Exhibit32 Natural Gas Procurement PrograsPPosition

The 1ID observes the natural gas marletsvell as energy marketentinuously and manages risk of the
uncertain prices of natural gas by applying four multifaceted approaches of procurement:

1. Programmatic Layering in a set amount of natural gas periodically to ensure that the annual
position requirement will be fulfed;
2. Opportunistic- Taking advantage of opportunities in bearish markets where prices are below
budget forecasted prices;
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3. Defensive- Defending against budget increases in bullish markets where prices are approaching or
above the budgeted prices;

4. Value a Risk - With the calculation of the budgetary Value at Risk, 1ID maintains the given
parameters from the 11D Risk Policy.

LOAD RESOURCEBALANCE

7KH ,,'fV H[LVWLQJ UHVRXUFHVY DQG SRZHU SXUFKDVH DJUHHPHQW
2018. By 2019, the IID is short capacity to meet forecasted load requirements during the summer months
mainly due to the natural load growth projected in the load forecast.

,GHQWLI\LQJ WKH ULJKW PL[ RI QH Dresbuvce defidi i$ dice. Rhé [IDHAWStW KH ' "
meet regulatory requirements, such as the RPS requirements and GHG emission levels, while attempting

to minimize annual costs. An incorrect resource mix could lead to higher costs than necessary or prevent

the IID from meeting GHG reduements.

RENEWABLE RESOURCES

Unlike other areas of the state, the 1ID has a number of geothermal, solar, wind and biomass alternatives
available within its service territory to meet not only its renewehkergy requirements but also other
California utiities requirements as well. Estimates of the potential renevealglegy alternatives within

the Imperial County range as high as 4,000MW of financially viable renexsablgy sources.

Choosing the right mix as well as type of renewable resources hasraimles to be a more challenging

task for the 1ID. The best fit of the renewable resources is found through consideration and analysis of the
operational and economic effects of intermittent and base load resources. The market has continued
changing makig different types of renewable resources more competitive than others yet increasing
operational risk associated with them. Conventional geothermal base load resources have a very limited
ability to schedule and dispatch to meet hourly load profiles.r @athwind resources are only available
during certain hours and may not be available when necessary (especially wind generation, which tends to
be unavailable during the peak hours of the day). Additionally, the intermittency of solar and wind resources
cDXVH ,,'"TV %DODQFLQJ $XWKRULW\ WR LQFUHDVH D-&mhhicgODU\ VHL
This increase in carrying spinning and repinning reserves also contains a hidden cost, called the
integration cost that must be understood and catmlilwhen considering the various types of renewable
resources available to 11D to fulfill the RPS requirement. Choosing too much of a specific technology can
result in surplus energy that must be sold at a loss or could cause undesirable system ittsdbility
increases costs.

DESERTVIEW POWERPPA (GREENLEAH

Prior to 2011, Desert View Power acquired the Colmac Biomass Plant and solicited the output of the plant
to IID. 1ID agreed to a 1@ear term PPA that places IID as the soletakier of the 45MW plat.
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The payment for the output of the plant includes all environmental attributes, including Category 1 RPS
RECs from an Eligible Renewable Resource (ERR). A part of the agreement provides that the seller has
about two months out of the year to performuiarly scheduled maintenance. During these times, IID will
receive about half of the total maximum plant output.

Even though the plant fully qualifies as an ERR under the CEC, which governs the RPS, the plant is located

on an Indian Reservation and CARRQVLGHUV WKLV W\SH RI UHVRXUFH WR EH Z|
UHVRXUFH" 7KLV GHVLJQDWLRQ SODFHV WKLV UHVRaWtkfHe LQWR D
allowance system so the output from the plant is estimated to utilize about VH,0@Pe of allowances

each year. The unrealized value of this is estimated to be around $225k/yr. if the price of allowances is
$15/MTCO2e.

Over the course of a year, the plant is expected to produce nearly 325,000 MWh that IID will be able to
fully counttowards the RPS goal.

HEBER 1 GEOTHERMALPROJECT

In the second quarter of 2013, the IID signed &yd#&r power sales agreement with SCPPA in a joint
participation project with LADWP to purchase the production at the existing HeBepthermal Facility.

The agreement is for 33percent of the plant output in the first three years and 22percent in the remaining
term and will provide IID with about 15MW (min. of 13MW and max. of 19MW) in the first three years of

the agreement starting in the end of 2015. AftéKH ILUVW WKUHH \HDUV ,,'TV SRUWLR!
of 8BMW and max. of 12MW). The remaining portions will be delivered to LADWP.

This contract will provide the 1ID with about 120,0066,000 MWh of renewable production that is
scheduled on a 7x24 bdsad basis. This unit is considered a base load unit that will provide the 11D with
2-4percent of the total RPS requirement at a competitive price.

SUNPEAK SOLAR1

In 2009, IID issued RFP No. 693 for the development of local renewable resources. Sonsltémé¢his

RFP, 11D was observing offers available through the SCPPA renewable RFP and, as a result of both of these
processes; IID selected the best project available at the time, which was for the development of a 20MW
solar project located in Niland.

The IID signed a 3§ear PPA for the full output of the plant, which has a maximum capacity of 23MW
and provides the 11D close to 46,000 MWh per year of CEC certified Category 1 Ren&nealdy Credits.

In addition to the renewable benefits of this prgjf® negotiated an opticto-buy agreement which, if
executed, significantly lowers the overall levelized cost of energy. The following exhibit demonstrates how
the buyout option saves the IID a significant amount of money.
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Exhibit33: SunPeak No. 1 PPA Structure with Option to Buy at Year 7

SOLORCHARDSOLAR

In 2011, 1ID solicited offers through RFP No. 814 for the local development of renewable resources,
particularly on IIDowned land near the IID El Centro Ste@anerating Facility. 1ID was also observing

offers through the open SCPPA RFP process and, as a result of these processes, 11D selected the best offers.
This selection included the SolOrchard Solar Project to be developed-omwied lands adjacent to the

El Centro Steam Generating Facility.

The SolOrchard PPA is for the full output of a 20MW newly developed solar facility which provides the
IID about 50,000 MWh of renewable energy. This project became commercially operational at the end of
2013.

ORMATSOLAR

Another result of the process described above was the agreement between 11D and Ormat for the full output

RI D QHZO\ GHYHORSHG VRODU IDFLOLW\ 7KLV 0: VRODU SURMH]
Geothermal Generation facilities and will rggate close to 25,000 MWh annually of CEC certified
renewable energy.

This contract is for the development of a thin film solar photovoltaic project and Ormat will sell 11D power
for a term of 20 years under the agreement and deliver the energy doettyltD system. The project
construction is currently underway and the facility is expected to be fully operational in 2014.
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SUNPEAK SOLAR2

,Q DGGLWLRQ WR WKH SURFHVVHYVY GHVFULEHG DERYH WKH ,,"TV %
be sigred. As a result of this process, 11D signed &/88r PPA for the full output of a 20MW solar facility,

which will be located near the already commercially operating SunPeak 1 solar facility in the Niland area

and will interconnect to the Niland 92kV Sudnsbn.

This project will provide 1ID with about 46,000 MWh of renewable generation and was commercially
available at the end of 2014.

96WIBME,LLC

On November 18, 2014, thdistrict executed a power purchase contract for approximately 30 MW of
photovoltac renewable energy from 8Minute Energy and Gesamp Solar, (joint venture
SDUWQHUVKLS RZQHUVKLS SKRWRYROWDLF SURMHFW 3&DOLSDWI
HOHFWULF VHUYLFH ERXQGDULHV 7KH SUR MHIFOMi§YLEIDR HayU LQWHL
27, 2015. The project is expected to come on line no later than December 31, 2héGerm of the

agreement is for 25 years from the commercial operation date. Energy generated from this contract qualifies

as category 1 renewald@ergy96WI| 8ME, LLC

On November 18, 2014, thdistrict executed a power purchase contract for approximately 30 MW of
photovoltaic renewable energy from 8Minute Energy and Gestamp Solar, (joint venture
SDUWQHUVKLS RZQHUVKLS SHKRWR&R@IMD KR B3RV HF Q@R FR D/GIIGS 2 W
HOHFWULF VHUYLFH ERXQGDULHY 7KH SURMHFWYfV PHPEHU LQWHL
27, 2015. The project is expected to come on line no later than December 31, 2héGerm of the

agreement is for 25 years from the commercial operation date. Energy generated from this contract qualifies

as category 1 renewable energy.

REGENERATEPOWER LLC

On May 27, 2014, thdistrict executed a power purchase contract for approximately 30 MW of photovoltaic
UHQHZDEOH HQHUJ\ IURP 5 HIHQHUDWH 3RZHU HRVWOIHFWIHUHHORGE
VHUYLFH ERXQGDULHY 7KH SURMHFW \lePSdarELH ULC @h\@d¢tidbet YAV ZDV W
2014. A Change of Control Agreement for Seville Solar, LLC was approved on June 30, 2015, in which

Duke Solar acquired 1@ercentof the membership interest of Seville Solar Holdings. The project is
expected to come omk by June 1, 2016. The term of the agreement is for 25 years from the commercial
operation date. Energy generated from this contract qualifies as category 1 renewable energy.

GEOGENCO, LLC

OnJune 17, 2015, the District executed a power purchase cdotradt MW proofof-concept geothermal
SURMHFW 3*HR*HTh& eonBatRIMikidue/in that it relates to a conceptual technology referred

WR DV 3GRZQ KROH KHDW H[FKDQJH" ZKLFK DOORZV IRU JHRWKHU
amounts bwater as is customary in geothermal generatibine GeoGenCo Project is expected to come

on line no later than June 15, 20Zthe term of the agreement is for 30 years, subject terad3tih proof

of-concept period with the potential possibility of argion (right of first offer) up to 15 MWs.
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CALENERGY, LLC

2Q $XIXVW WKH 'LVWULFW H[HFXWHG D SRZHU SXUFKDVH FR
JHRWKHUPDO UHQHZDEOH HQHUJ\ UHVRXUFHV IURP &DOWQHBWNYV/&
electric service boundaries, specifically from resources around the Salton Sea area. The project provides
50MW to the District from geothermal resources that total a generating capacity of 357 MW. The project

is expected to begin deliveries by dary 1, 2019. The term of the agreement is for 10 years from the
delivery commencement date. Energy generated from this contract qualifies as category 1 renewable energy
XQGHU WKH 6WDWHYV 536 SURJUDP

FEED-IN-TARIFF POWERPURCHASEAGREEMENTS

SB 1332, whiclwas adopted in 2012, requires all invesiamed and publicly owned utilities with 75,000

or more customers to make available to its renewable generating customers a standadi@fiéedT he
dLVWULFWIV HVWLPDWHG VKDUH Ry WKNMWSs. Staff: devé@dped. progbenS U R[L P L
requirements and rates that incorporate the estimated cost of demand reduction, environmental attributes,
avoided transmission and distribution improvement costs. The program requires a standard power purchase
agreemenfior a period of 10, 15, or 20 yeafhedistrict received 10 FIT projects in the queue that fulfilled

WKH 'LVWULFWTV VKDUH RI WKH VWDWHZLGH FDS

SDSU/®LORCHARDCOMMUNITY SOLARPROJECT

8QLTXH WR ,,'"fV UHVRXUFH VWDFN D Q GtegyQsLtieXdontildR signédHwith3 6 |1 X O |
SolOrchard to develop a community solar project on San Diego State University (BD®dnpus

owned lands. This project derived from a memorandum of understanding between SDSU and SolOrchard

to develop the lands adjacdntthe SDSUV Campus into a modernized and technologically progressive

solar generating facility.

7KHUH DUH WKUHH PDLQ HOHPHQWYVY RI WKLV DJUHHPHQW WKDW PD

1. The intention of the solar project is to develop the sii@ nfacility that will produce renewable
energy with the most advanced solar technologies available at the time of development;

2. The site will serve as an observation point/research facility to students attending the university and
will be used to educaudents and the public on renewable technologies;

3. The project is a community solar project, which means that IID will interconnect the facility, but
every MW that is sold to 11D industrial customers will be directly consuming the energy. 11D will
neitherpay for nor receive the renewable MWh for the facility that is sold directly to the customer.
SolOrchard has agreed to cooperate with IID to market the output of the facility to industrial
customers, but for every MW that is not sold directly to industtatomers, 1D will pay the PPA
price and be able to count and receive the renewable production.

The 25year PPA term is for the maximum of 5SMW and could provide the IID up to15, 000 MWhs of CEC
certified renewable energy if the project is not directlips6 WR ,,'fV LQGXVWULDO FXVWRPH

CITIZENSENERGYE-GREENSOLARPROJECT
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2Q -DQXDU\ ,,, UHDFKHG DQ DJUHHPHQW ZLWK &LWL]JHQTV (Q
VRODU JHQHUDWLRQ IDFLOLW\ IRU WKH SouW-shBovhecuBtontetd BndérGLQJ OF
WKH*JHHQ  SURJUDP 7KH )DFLOLW\ JXDUDQWHHYV 0: EXW &LWL]H
is produced above 20 MW up to 30 MW. The online date is expected to before the first half of 2019. The

district is currently woking on the roHout of this program.

In conclusion, although the 11D has significant amounts of internally operated generation and opportunities
of renewablegeneration development within its service territory, it continues to look for opportunities in
al renewableenergy markets and, when system reliability requirements allow, IID persistently seeks to
displace internal generation with shtetm purchases in the dajpead markets and saves the internal

generation for operating reserves to maximize eaqva opportunities.
7KH IROORZLQJ H[KLELW LV D EUHDNGRZQ RI ,,"TV FXUUHQW UHQH?Z

Exhibit34 % UHDNGRZQ RI ,,'fV &XUUHQW 5HQHZDEOH 5HVRXUFHV

The percent of eligible renewables can be viewed in many different inalygling percent of total
resource requirements/energy sales, percent of total renewable portfolithextbart above shows
SHUFHQWDJHV RI UHQHZDEOHV RI ,,'fV WRWDO UHQHZDEOH SRUWII
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The IRP planning approach identifies the most -effsictive portfolio to fulfill the energy needs of
customers and includes meeting legislative, regulatory and environmental requirements. The pages that
follow review these requirements as well as point out challenges faDulérall, 11D consistently plans to

med all state and federal regulations, legislation and policy and exceeds the minimum requirements where
feasible. The exhibit below demonstrates the status of current and future compliance obligations of major
regulation/legislation:

Exhibit 35: Status of Compliance of Major Regulatory/Legislative Policies

In addition to the list above are SB32 and AB398, which are both in ceosmliance and plan to be in
compliance.

RPSREQUIREMENTSAND SB350
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Another critical setofOHJLVODWLRQ DUH WKH VWDWH(Y{V VYRurbohXkgevh. WKDW W
BULRU WR & DOLIRUQL D §RorfFdRaBdd & Ovias etacebrrid ToD5EMate Bill x1

2 (SBx1 2)* Summarized briefly, SBx 1 2 directed Califorsialectric utilities to reach a 33 percent RPS

in three compliance periods. First, utilities were directed to procure renewable energy products equal to 20
percent of retail sales by December 31, 2013. Second, utilities were directed to procure remexgyple e

products equal to 25 percent of retail sales by December 31, 2016. Third, utilities were directed to procure
renewable energy products equal to 33 percent of retail sales by December 31, 2020, and they were required

to maintain that percentage inlfmling years.

On October 7, 2015, California Governor Brown signed into law the Clean Energy and Pollution Reduction
Act of 2015, Senate Bill 350 (SB 358).7KLVY ODZ XSGDWHG DQG H[SDQGHG 6%]
6SHFLILFDOO\ 6% L QRP Y o \BBb & cantiby/H2020VtbCb Qi dickivby 2030. SB 350

doubles the existing standards for statewide energy efficiency savings in electricity and natural gas by retail
customers by 2030, and encourages widespread transportation electrification. \Wabsihg of SB 350,
California has the third highest RPS requirements in the nation (following only Hawaii and Vermont). The
notable requirements of SB 350 are provided below.

SB 350 builds upon SB1 2 by requiring investeowned utilities, local publiclyowned electric utilities

(including 1ID) and other retail sellet® obtain a*GLYHUVLILHG DQG EDODQFHG HQHUJ\
and procurethe 30 Hd4&t \Ahd best LW~ HOLJLEOH UHQHZD EGneertin@ ithed RPSUHV R XU
requirementSB 350requiresultilities to purchase or generate renewable energy to meet new interim and

end targets of 4Percentby 2024, 45ercentoy 2027, and 5@ercentby 2030. SB 350 also adds a leng

term contracting requirement beginnin@021, where at least @@&rcentof the renewable energyocured

by all utilities must be from contracts of 10 years or more or from ownership of eligible renewable
resources.

Solar Homes

INTEGRATEDRESOURCEPLANNING REQUIREMENTS

SB 350 requires the CPUC to adopt a process @mimg in 2017, whereby each CPUC jurisdictional
loadserving entity including 11D, is to file anintegrated Resource Pléas well asubsequentipdates to

the plan), to ensure thatthe leddHUYLQJ HQWLWLHY PHHW WKH VWadanh\tatggs JUHHQ}
and procure resources to meet thgpdentRPS by 2030 target. The plans must also minimize customer

bills, ensure system and local reliability, strengthen the diversity, sustainability, and resilience of the bulk
transmission and distribaih systems, and local communities, enhance distribution systems and demand
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side energy management, and minimize localized air pollutants and other greenhouse gas emissions, with
early priority on disadvantaged communities.

By January 1, 2019, local pulijcowned electric utilities with annual electrical demand exceeding 700

GWh, which 11D is well above each yeanust adopt aintegrated Resource Pland a process for updating

the plan at least once every five years to ensure, among other thingse thaattpublicly owned electric
XWLOLW\ PHHWYV WKH VWDWHYVY DSSOLFDEOH JUHHQKRXVH JDV HP]|
meet the new 5@ercentRPS by 2030 target. The local publicly owned electric utilities must submit the

plan to the €C, which will determine if the plan is consistent with the new planning requirements and
provide recommendations to correct any deficiencies. SB 350 requires the CPUC to adopt a schedule of
penalties for noncompliance by utilities that fail to meet thedicurement requirements under the RPS.

Pursuant to existing rules, noncompliance with the renewable energy resource procurement rules by local
publicly owned utilities are referred to the California Air Resources Board, which may impose penalties.

TRANSORMATION OF THECALIFORNIAINDEPENDENTSYSTEMOPERATOR TO AREGIONAL

ORGANIZATION

SB 350 also provides for the potential transformation of the CAISO into a regional organization, pursuant

to a specified process through which additional transmission owners may j@AIB® with approval

from their own state or local regulatory authiest as applicableAB 1890 established the CAISO by
requiring the I0Us to divest generating resources and turn over their transmission to the operational control

of the CAISO. 6 % LQWHQGY 3*WR SURYLGH IRU WKH HYROM iR Q RI Wk
regional organization to promote the development of regional electricity transmission markets in the
western states and to improve the access of consumers served by the Independent System Operator to those
PDUNHWY ~ 6% F O D Wal transfrivatioD shovd kKhlywoddud i it iR in the best interests of
California and its ratepayers, and the CAISO cannot alter its obligations to the state or to electricity
consumers within the state.

The voluntary transformation of the CAISO into aioegl organization is to occur through additional
transmission owners joining the CAISO with approval from their own state or local regulatory authorities.
Before making its governance modifications, the CAISO must conduct studies of the impacts ofa regio

market to ratepayers, the economy, environmental impacts, and reliability and integration of renewable
energy resourcg among other consideratioiifie modeling and all underlying assumptions mushade

available to the publidAppropriate revisionsV R & $,621V JRYHUQDQFH GRFXPHQWYV PXV
Governor and the Legislatufer review and approval7 KHVH VWXGLHVY DQG SURSRVHG FK
governancestructure are currently undergoing stakeholder review processes before their formal
corsideration by the Governor and Legislature

On August 8, 2016, Gowb URZQ LVVXHG D O HWjaldiue staihgiaOmoldRilth® ik Defedled

to resolve all of the issues associated with transforming CAISO into a regional organigdtarts have

continued in the Legislature to define a regional organization structure with governance provisions that
ZRXOG HQVXUH SURWHFWLRQ RI &DOLIRUQLDYfV SROWbRtatdkR DOV ZK
located outside of California, subject tequired approvals by their regulatory authorititsa statue
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implementing governance modificatiomspermit the CAISO to transform into a regional organization are
not effective by January 1, 2019, the regional transmission provisions of SB 356 vdealed.

IID will need to monitor this activity closely and is currently monitoring the markets which can be affected
by this activity. Negative prices and pricing volatility are evident and 1ID being well positioned with
interconnection to the CAIS@nd the east can take advantage of opportune situations in the market that
can lower costs. However, since IID is its oBadancingAuthority, 11D must also understand the rules and
intricacies of CAISO policies in order to avoid costly risks of outsigeliement.

TRACKINGSYSTEMS

Similar to the Cagand Trade Program, the SB 388 well asSB 100continues the requirement from SBx

1 2 that the CEC facilitate the process of reviewing compliance for utilities in California. A part of this
process is the tracking and recording of CEC approved renewable generation. CEC has appointed the
Western Reneable Energy Generation Information System to carry out the task of tracking renewable
energy generation from units that register in the system using verifiable data. WREGIS creates the
renewable energy certificates (RECs) for this generation. WREGIS m3se&@¥REGIS certificate for each
megawatt hour of renewable energy generated by registered generation facilities. 11D, as well as other users,
has a private account similar to a bank account where certificates are deposited upon creation. After a
certificate is created, it can be transferred, retired or exported to a compatible tracking system.

IID is currently using the WREGIS tracking system for the purposes described above and the system allows
IID to fully report the most accurate data that qualifieeeagwable, as determined by the CEC.

IMPACT OFRPSAND EMISSIONS

$% 1V -akdrgade Program and the state RPS (SB 350) intersect for 1ID since, as previously
mentioned, the majority of emissions reductions will come from the installation of qualiiegvable
capacity. Also, AB 32 is designed to encourage low or zero emitting renewable resources for customer
serving demand. Although the two pieces of legislation merge in terms of compliance optimization, there
is still an undeniable cost of the in&ition of renewable resources. Typical renewable resources such as
geothermal, solar or wind are usually raispatchable and do not follow any type of current market index

on an incremental basis. Gas fired generation, on the other hand, is dispanodaj@eerally follows the

daily trends of natural gas prices. Therefore, locking in renewable resource contract prices can be viewed
as a form of hedging, where there is price certainty, and it is likely that the cost of other conventional energy
generaticQ ZLOO VZLQJ DERYH DQG EHORZ WKH 3ORFNHG LQ" SULFHV
production from such facilities.

Generally speaking, the best approach is to integrate the need for renewable resources with the strategy to
reduce emissions. The pringareason for this is that, as renewable resources are integrated to the 11D
resource portfolio, the emissions will simultaneously decrease and, therefore, make more allowances
available in theCap-andTrade market. The revenue recognized from this tygeading activity can be
QHWWHG DJDLQVW FXUUHQW UHQHZDEOHROITHQHUDWILRIQG HRVW 6HI
Potential Revenues with Offsetdo view the estimated revenue potential for the secamlandTrade

compliance period.
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RENEWABIE PRODUCTMARKETS

As previously mentioned in the Gapd Trade Environmental Market section, new market products in the

energy industry are like any other commaodity. They are subject to hourly, daily and monthly volatility and,

thus, market participants @O FUHDWH VWUDWHJILHY EDVHG RQ WKHLU FRPSD(
model. Market participants will organize a portfolio that best suits their goals and objectives. These
principles also apply to the renewable product markets. As a result, adrittiance portfolio flexibility

that SB 350 provides, a diverse mix of renewable products can be included in a portfolio to mitigate cost
ULVNVY DQG WKH RYHUDOO LPSDFW RQ WKH FRVW RI D JLYHQ HQWL
renewabd resource generation that can be developed, or is developed, at a reasonable cost and, in turn, sold

at a reasonable price to 1ID customers. Further, if IID chooses, there is an ample supply of renewable
resources that qualify as Category 1 renewableurees in and surrounding the state of California;

however, IID is currently going a step further by placing a priority on locally generated resources, since

they can directly connect to the IID system and, theoretically, generate a cost savings far detklttper

and IID.

The SoutherrCalifornia Public Power Authority hosts a renewable RFP process on an ongoing basis. 11D,

as a member of SCPPA, has benefited from being a part of this RFP process by gaining access to hundreds
of projects that are beingfered based on the current market value characteristics. Additionally, 11D can
evaluate renewable generation projects and compare the projects that are being offered within the rest of
the state of California with the projects that are being offeredankgllID system territory. The following

exhibit examines the costs ranges of the hundreds of projects offered (as of January 2013) into the SCPPA
RFP process that are located in the entire state of California and surrounding areas that qualify s Categor
1 renewable resources.

Exhibit36: SCPPA RFP Category 1 Offer Price Ranges by Technology Type
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The above chart can be compared to the current offers within the IID service territory. The following shows
the SCPPA RFP offeffer projects to be developed in the 11D system.

Exhibit37: SCPPA RFP IID System Offer Price Ranges by Technology Type

While comparing the graphs above, there is a narrower price range per technology williinsérgice

area versusall SCPPAprojects overall but the starting prices for the majority of the technologies are
competitive within thdID service areaThere is also quite a difference in the number of offers between
the two agencies. The following exhibit shows thariance between the number of offers available to

SCPPA members in the entire State of California and surrounding areas versus offers to SCPPA members
inside the 11D service territory:
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Exhibit 38 SCPPA RFP Number of Offerslib vs. California and Surrounding Areas

As observed in the above table, locally developed renewable generation withi skevice areamakes

up about 14ercentof the total SCPPA project proposals. From this market participant perspective, 11D is
able to use both SCPPA and its own RFP process to meets its RPS targets at the least amount of cost impact
to its ratepayers. Additionally, the offers continue on againg basis within the RFP and IID observes

these offers as well as other offers to ensure that the best proposal of resources can be recommended when
positions need to be filled.

IID is faced with the challenge of planning to meet its RPS targets basétk cactual retail versus
forecasted sales which is affected by regulatory mandates such as distributed solar. Project construction
risk also has to be considered when meeting its RPS goals. When contracted projects do not meet the
planned commercial opational date, the IID has to be ready to make short term modification to its
renewable portfolio to ensure compliance with its targets. The volumetric, construction and performance
risks associated with retail sales forecasts and the construction ofalBagwojects could result in 1ID

having a short or long position during certain years.

Considering the risks mentioned above, the California Energy Commission has made available other market
EDVHG UHQHZDEOH UHVRXUFHV W KFWHDNN\H FWDHR VOLQIGH & KOU/H HDWR IF
in meeting their renewable requirements. The renewable resources classified as categories two and three
have state mandated quantitative limitations with the overall long term State objective being t@meet th

RPS with California renewable resources classified as category one. The following chart demonstrates the
indicative market values for the affiliated renewable energy credit associated with the three different
categories as per the current market inforomat

Exhibit39: Indicative Prices to Renewable Energy Products that May be Used to Fulfill the RPS
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., IV RUIDQL]DWLRQDO VWUDWHJILF GLUHFWLRQ LV LQ DOLJQPHQW
SRUWIROLR VWDQGDUGYV ZLWK FDWHJRU\ RQH :LWK DOO RI WKH
service territory, IID strategy gives predace to renewable projects within its Balancing Authority to not

only minimize system losses but also reduce its need to rely on category two or three resources. The IID
Board of Directors stays committed to supporting local and California developmieneafable resources.

Based on their commitment and support of renewable resources, the strategy for meeting the renewable
portfolio standards is first to be met with locally developed renewable resources, second with other
California renewable resourcesdaastly with other renewable resource categories.

OPERATIONALUMPACT OFRPS

There is an array of varying types of renewable technologies that are currently available for development
and/or purchase to IID. However, the bulk of the availability of rexieev generation comes from
intermittent resources such as solarand W@ VHG JHQHUDWLRQ 6LQFH ,,'fV VHUYLFI
supply of available land, transmission, and sunshine -bakad generation facilities will increase over the

next 1020 years. IID will utilize this availability to its fullest and meet the RPS targets in an effective
manner. However, the various assortment of current solar generation technology maintains the same
characteristics that can impact the performance abilityl@lancing authority and control area such as the

IID. These characteristics of solar technologies include:

o0 Intermittent £Cloud cover/or rain is unpredictable;
o Nondispatchable/NoiControllable + 7KH HQHUJ\ -WADNIRXVBDVHG RQ ZHDWK

maintenane of the facilities;
o0 Low Capacity FactortEnergy is not produced at night for solar;
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o Provoke increased ancillary services;
o Do not carry their own reservesID system will have to carry reserves during times of generation
to cover the impacts of intertténcy.

These characteristics present an undeniable problem to the system stability and reliability of the [ID BA
without the proper support from fast ramping fjesd generation or storage. On a good day, the solar
resource will perform as expected ahd main impact the IID system would have to deal with is hour to
hour variances of ramping géised generation up/down to adjust the system appropriately for the
increasing/decreasing level of output from the solar resources. The following is an ecbanpiéeal day
(March 13 2017 from the solar generator currently online in Niland where the hourly andhiotndy
generation was completely driven by the abilities of the physical solar panels and no-wedatbérissues

were experienced:

Exhibit40: Solar Generation and MVAR Value on an Ideal Day

On an ideal day, there will be little inter hour impact, but IID has no control over weathted changes.

The following graph is an example of the intermittency of a cuyremstalled solar facility in the Niland
area.
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Exhibit41: Intra-hour Generation and MVAR Variability of Currently Installed Solar

As demonstrated above, this particular day (March 2I7)2@as characterized by unexpeattweather

changes that occurred within the day, within the hour and within the minute. The previous graph is an
accurate representation of solar generation characteristics of projects interconnected to the [ID BA on a day

of perfect weather and solar outpalated factors. The above graph shows that the solar resource swings

from 23MW of output all the way to 6MW of output and this presents a clear depiction of what the IID
system BA needs to track and manage with limited flexible resources availablénghafd 7MW can

occur within a matter of minutes and the system Area Control Error is inadvertently affected, which costs

the IID excessive amounts that would otherwise not exist if the intermittent resource was not a part of the

IID resource supply. Thiss one of the key costs of integration of renewable resources where flexible
conventional generation units will have to be ramped up and down in such a manner that does not consider
HFRQRPLF GLVSDWFK VLQFH UHOLDEL @timegratdn is'shmetinte¢Fignoted G SULR
so IID is constantly assessing the risks of weatbkated generation volatility that, when integrated into

., ' IV UHVRXUFH VXSSO\ FDQ LPSDFW UDWHSD\HUV WR WKH H[WH
resources)ID decides to integrate into the resource portfolio. The following chart displays how the intra

KRXU YRODWLOLW\ RI ,,'"fV $&( LV Dhott volatiityg frErh thélsolarFesou@e inGH Q W D
Niland.

Exhibit42: Intra- KR XU *HQHUDWLRQ 9DULDELOLW\ DQG ,,'TV $&(
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The above chart is an example of the instantaneous impact of the intermittent solar resource in Niland, CA
(black) and the coincidental ACE (green) from fugloy 11, 2017 The ACE also is driven by other
geneation in the 1ID system, but as IID increases its solar generation in 2018 and in the next 10 years, the
impact on the IID ACE variability will intensify and, thus, the costs of balancing the system ancillary
services, voltage readings and load followwagabilities will also amplify.

Solar resources are intermittent (i.e., schedule generation vs. actual generation will not always match), non
GLVSDWFKDEOH UHVRXUFHV UHTXLULQJ LQFUHDVHG DQFLOODU\
schedules. Rerefore, the levels of ancillary services (i.e., MVAR/Regulation support) are necessary to
support the integration of solar resources.

Due to the inherent nature of intermittent resources, the 1ID BA is obligated to balance these variable
generatiorresources with load. 1ID regulates these imbalances by utilizing internal generation. Generator
LPEDODQFHYVY RI WKH DFWXDO VFKHGXOH DUH DGGUHVVHG LQ ,,'TV .
Reserve Sharing Group, some of these imbalances wikdeced or covered through this membership.

However, IID transmission system is currently limited and its ability to import spinning arspimaring

reserves is a risk. As a result, 11D is expected to increase spinning reserves-apthnimiy requiremest

in order to account for the intermittency of solar resources. On a norm#b-day basis, the regulation
PDUJLQV RI ,,'fV $XWRPDWHG *HQHUDWLRQ &RQWURO $*& XQLW\
startup, shut down (i.e., sunup and sundowd)amy unexpected swing of the resource. This is necessary

so as not to incur NERC Control Performance Standard (CPS1 and 2), Disturbance Control Standard (DCS)
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and WECC Contingency Reserve Standard violations. Due to these operational limitationsnli2ds |
on amount of solar generation it can integrate to its system and it is not recommended to over exert the 11D
V\VWHP{V UHOLDELOLW\ WKUHVKROG ZLWK H[FHVVLYH VRODU JHQ}

ENERGYIMBALANCEMARKET

The CAISO operates an Energy Imbalancekdgrwhich allows Balancing Authorities located outside of

the CAISO the ability to utilize certain CAISO raahe market functions. A primary purpose of i/

is to make more efficient and flexible use of the interconnected transmission grid. 11D hrerast in

monitoring the opportunities presented by, and limitations of, the EIM, including thedtitéd policy
LQLWLDWLYHYVY WKDW PD\ LPSDFW ,,'"fV WUDQVPLVVLRQ IDFLOLWLF
portfolio. Of closer proximityd 11D, Arizona Public Service Company is an EIM participant, and El Centro

Nacional de Control de Energia announced that it has agreed to explore participation of its Baja California
Norte grid in theCAISO EIM reaktime market.On February 8, 2018, the €20 announced that it is

beginning an initiative to explore certain enhancements to itsAbapd Market, and such changes may

be extended as a D#&head functionality in the EIMThe CAISO is continuing to develop this
functionality through 2019Simultaneously,n response to concerns raised by CAR®, CAISO has been

attempting to better track the impacts carbon emissions that mayfresugieneratiodocatedoutside of
Californiaoperating to serve load outside of California that otherwise wouleltheen served by generation

that is being used to supply California load through the Hive CAISO is filing aFERC in late August

7DULII DPHQGPHQWY WKDW DUH PHDQW . Shdes&\ambrdroentsréduteGre UHV V
magnitude of transactis in the EIM to which carbon emissions can be attributed. CARB is continuing to

explore a more permanent solution to ensuring dpatation of theeIM does not inadvertentlincrease

carbon emissions

RELIABILITY COORDINATOR

IID is in the process of obtaining Reliability Coordinator Services from a new service provider. All electric
utilities that are subject to mandatory electric Reliability Standards issued under NERC must be linked to a
Reliability Coordinator. The Reliality Coordinator is the highest level of authority responsible for the
reliable operation of the Bulk Electric System, having a wide area view of that system. The Reliability
Coordinator holds operating tools, processes and procedures to prevent or etigagency operating
situations in nextlay analysis and reéime operations by issuing instructions to Balancing Authorities and
Transmission Operators.

., IV BHOLDELOLW\ &RRUGLQDWRU SUHVHQWO\ LV 3HDN 5HOLDELOL
for the Western Interconnection. On January 2, 2018, the CAISO notified Peak Reliability that it would

cease taking Reliability Coordinator seeitom Peak Reliability in late 2019, and in the interim, would

work to establish itself as a NER®@rtified Reliability Coordinator. The CAISO would provide Reliability
&RRUGLQDWRU VHUYLFHV WR XWLOLWLHV ORFD W&t the QAKSOQ WKH &
has also offered to provide Reliability Coordinator services to Balancing Authority Areas located outside

Rl WKH &%$,629V IRRWSULQW 6XEVHTXHQWO\ 3HDN 5HOLDELOLW\ L
31, 2019. Through the $pg and summer of 2018, IID explored options for receiving required Reliability
Coordinator Services going forward, and upon consideration, indicated its intent to receive Reliability
Coordinator services from the CAISO.
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To facilitate provision of Reltaility Coordinator services, the CAISO has filed with FERC proposed tariff
changes, a pro forma agreement for entities to execute in order to receive Reliability Coordinator services
DQG UDWHV IRU SURYLGLQJ VXFK VHUYLFHYling H\essxrmdlipitie s6& DSSUR
form as filed, [ID expects that the CAISO will reach out to it to discuss execution of a Reliability
Coordinator Services Agreement. As indicated above, IID is required to have a Reliability Coordinator due

to its being shject to NERC Reliability Standards, and would have a direct relationship with the Reliability
Coordinator due to its NERC registrations as a Balancing Authority and a Transmission Operator.

BATTERYENERGYSTORAGESYSTEM(BESS

To address the apparent @atial operationaissues, 11D has installed a 20MWH/33MVA battery storage

facility that greatly reduces the volatility of impact from intermittent resourcesfV DELOLW\ WR EDOD
load and resources in the current environment with the solar resoomtine is compliant with NERC

balancing reliability standards. In fact, 11D is highly compliant based on Control Performance Standard No

1 and 2 (CPS1 and CPS2) measures. With the expectation that 11D will add additional solar resources to its
portfoliR ,,'fV DELOLW\ WR FRPSO\ ZLWK 1(5& EDODQFLQJ VWDQGDUC
ramping capability of [ID resources are limited to effectively integrate the committed solar projects while
maintaining reliable operation. As additional intetemt renewable resources are added td§lEystem,

there will be an increased requirement for fast ramping resources that can control those fluctuations. 1D

has been analyzing different applications of fast ramping resources that can respondritesoi#ency.

The cost of integration will be considered while analyzing future renewable projedtitionally, the

battery has an efficiency ratio of 1:.85, so the dispatch price must be at lpastetfbetter when

strategically dispatching the baity to address system needsurther, 11D has determined that the battery

storage facility installed is capable of offering black start services.

DISTRIBUTEDGENERATION

Rule 21 specifies standard interconnection, operating and metering requirementtributed Energy
Resource generators. In formal language, Rule 21 states the technical requirements for interconnection of
a Generatindracility at thedistribution system level and provides a directive for utilities to evaluate the
impact of DERinterconnected in parallel with their distribution systems.

The process of technical analysis used byisiBs follows

T The utility receives the application and reviews it for completeness.

T Once the utility accepts the application as complete, it gogesigh the screening process and
decides whether the Generating Facility qualifies $onplified interconnection or whether
supplementakeview is requiredAfter a supplementalreview is performed, the utility decides
whether thegenerator may be intercoacted subject to additional requirements, or whether the
application requires amterconnectiostudy (System Impact StudySIS).

T If an interconnectiorstudy is needed, the utility provides the applicant with the cost and time
necessary to complete thridy.

Rule 211 Xpplication tolID customerds as follows
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IID Rule 21 Clause A: APPLICABILITY. Theseiles describe the distributive generation interconnection,
operating and metering requirements fgeaeratingacility for interconnection to thdistribution system

of IID. Subject to the requirements of thesées, 1ID shall allow thanterconnection of a GF to its
distribution system.

Consistent withIEEE 1547: Theserules were revised to be consistent with the requirements of
ANSI/IEEE115472003Standard for Interconnecting Distributed Resources with Electric Power Systems
(IEEE 1547). In some cases, IEEE 1547 language was adopted directly; in others, IEEE 1547 requirements
were interpreted.

Theserules have been devised to maintain the spititathh documents.

IEEE 154720031.3 LimitationsThe criteria and requirements in the rule definition are applicable to all
distributed resource technologies, with aggregate capacity of 10 MVA or less at the Point of Common
Coupling, interconnected to EleictrPower Systems at typical primary and/or secondary distribution
voltages. Installation of Distributed Resources on radial primary and secondary distribution systems is the
main emphasis of this standard, although installation of DR on primary and sgcoetteork distribution
systems is considered. This standardased upo®R as a 60 Hzesource.

NET ENERGY METERING

1(0 UHTXLUHPHQWY FDQ DIIHFW ,,"fV SODQQLQJ SURFXUHPHQW DC
1 enacts Governor Schwarzeneggéfilion Solar Roofs Initiative and expands the California Solar
,QLWLDWLYH DQG &(&TV 1HZ 6RODU +RPHV 3DUWQHUVKLS E\ UHTXL
efficiency levels when applying for ratepayfanded incentives. The statute also reomnds that

photovoltaic solar system components and installations meet rating standards and performance
requirements. AB 920 is a 2009 NEM law that requires utilities to pay residential customers and businesses
IRU H[FHVV HQHUJ\ SUR G XaF pp@essystemi- XB/SA0R &dedUtiie/cay &f the number of

homes and businesses that can use NEM billing from 2.5 percent to five perecelV KH HOHFWULF XV
aggregate customer peak demambe law also addresses-energy metering between publicly osh

utilities and customegeneratorso compensate such generators on a-th&XVH EDVLV 7KH &38&fV
2.0 program, approved in January 2016, extends the NEM program for the iowesear utility territories

in California, which ensures that NEM custers continue to receive retail rates for surplus energy, but are

placed on timef-use rateslID has followed the CPUC NEM 2.0 program to monitor trends in NEM
issues.IID has reached thgé percent NEM cap anlas established subsequent program for distributed

solar aboveandbeyond theés percent cap.

Consistent with AB 920, the IID established a rate to purchase surplus electricity. At the enehafratii2

period, customers who are net generators will be compensatenttrssenergy returned to the grid at the

rate stated in the current net metering rate schedule. At the end ofienfl2 period, customers that are

net consumers, but in any given month within theriidhth period are a net generator, that monthly ssirplu
HQHUJ\ ZLOO EH WDOOLHG DQG FUHGLWHG WR WKH FXVWRPHU DW
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Although 11D met its 50. MW cap in the first quarter in 2016, it extended the program by an estimated 9.6
MW to allow for customers that were in the process of submittieir applications an opportunity to
participate. For the remaining customers that desire to generate all or a portion of their energy consumption,
IID has developed the Net Billing successor program to continue to facilitate customer interconnection
proMHFWV WR ,,'fV JULG

ENERGY STORAGE

AB 2514 requiresocal publicly ownedelectricutilities, such as IID, to determine targets for procurement

of viable and coseffective energy storage 3(QHUJ\ VWRUDJH" LV GHILQHG E\ WKl
3 F R P P H Udvailak=@chnology that is capable of absorbing energy, storing it for a period of time, and
thereafter dispatching the enerdy The statute requires local publicly owned electric utilities to adopt
procurement targets through théwards by October,12014, to be met by December 31, 2016, and
December 31, 2020. AB 2514 requires these utilities to reevaluate those targets not less than once every
three years, report on establishment of these targets to the CEC, asargliragress on meeting these
targets byJanuary 1, 201 7andJanuary 1, 202While IID has not officially identified an internal target

by policy, 1ID has procured a 20MWh/33MVa battery storage system which fully supports the proponents
of this legislationAdditionally, as a resulif this IRP, 11D staff will be recommending additional resources

of energy storage which will well surpass the provided requireme&B @514

Also, as discussed abovilne CEC approved on August 1, 2018 changes to its IRP Guidelines requiring
POUs to show how mutltiour energy storage meets pe@mnandunder SB 338This is how IID already
plans for its capacity resources.

SMALL GENERATORINTERCONNECTION

OnJuly 21, 2016theFederal Energy Regulatory Commission issué&tihal Rule reising the pro forma

Small Generator Interconnection Procedures and the Small Generator Interconnection Agreement.
2ULJLQDOO\ DGRSWHG LQ )(p& fovrmasGrPHhtd SGA govern shirikedriconnection

of small generating facilities with a capacity of KOV or smaller.FERC found that the impact of small

generating facilities on the grid has changed since the issuance of Order No. 2006, and the high penetration

of distributed energy resirces will impact grid reliability if potentially adverse impacts are not sufficiently
PLWLIJDWHG 7KXV WKH &RPPLVVLRQYV )LQDO 5XOH UHTXLUHV QHZ
ride through abnormal frequency and voltage events and sargiect during such events. The revisions

to thepro formaSGIA will apply on a prospective basis to new small generating facilities that execute or
UHTXHVW WKH XQH[HFXWHG ILOLQJ RI DQ 6*,$ DIWHU WKH )LQL
interconnection customers that, pursuant to a new interconnectioestegexecute or request the
XQH[HFXWHG ILOLQJ RI DQ 6*,$ DIWHU WKH )LQDO 5XOHYV HIIHFWL"®

13 Cal. Pub. Util. Code § 2835(a)(1).
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FERC also required, in a final rule issued on June 16, 2016, that transmission providers amend their Open
Access Transmission Tariffs to include a modifpgd formaSGIA to eliminate the exemptions for new

wind and other nosynchronous generators from the reactive power requirement. The Commission
required existing wind and other nsgnchronous generators to provide reactive power if a transmission
providerdetermines in conducting a System Impact Study for a generator upgrade that reactive power is
necessary to ensure safety or reliability.

For both of these Final Rules, FERC found that transmission providers that are not public utilities must
adopt the rquirements of the Final Rule as a condition of maintaining the status of their safe harbor tariff
or otherwise satisfying the reciprocity requirement of Order No. 888. FERC will issue a single due date for
compliance filings in response to both Final Rules

Several years prior,;,oNovember 22, 2013, FERC issued a Final Rule revisingrihéormaSGIP and

SGIA to reduce the time and costs related to the interconnection of small generating facilities, while
maintaining the reliability of the gridSpecificdly, FERC{ Final Rule adoptedix sets ofreforms to the

pro forma SGIP to:

1) Provide aninterconnectiortustomer with the option of requesting from trensmissiorprovider
a preapplication report providing existing information about system conditibagpassiblgoint
of interconnection

2) Revise the 2MW threshold for participation in the SG# ¥ast Track Procesgo be based on
individual system and generator characteristics up to a limit of 5 MW;

3) Revise the SGIM Tustomer options meetirigind supplemental review following failure of the
Fast Track screens so that the supplemental review is performed at the discretion of the
interconnectiorcustomer and includes minimum load and other screens to determirsenélla
generatingacility maybe interconnected safely and reliably;

4) Revise the pro forma SGIP Facilities Study Agreement to allovintieeconnectiortustomer the
opportunity to provide written comments to thensmissiorprovider on the upgrades required for
interconnection

5) Include energy storage devices in /e formaSGIP andoro formaSGIA; and

6) Provide clarifications in both tharo formaSGIP andoro formaSGIA.

IID has been working in developing language and modifications to its OATT with the intent of both
complying withthe revsed FERC language and responding to small renewable solar projects that are
requesting interconnection into the 11D system and would benefit by this type of language.

SMART GRID

7KH 3VPDUW JULG ™ LV D EURD GirfledReQniretts/ity, coOMidu@icatieh andlavtomatisrH W K H
of nearly all of the infrastructure and assets that make up the electric grid. From generation to consumption,
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smart grid infrastructure communicates in Ressl time with computer systems that process aadlyae

large amounts of data to automate many of the functions of the electric grid. These computer systems are
used to provide intelligence and automation to create a more efficient gritbteets andeacts to events

VR WKDWHKHMND DV Gahtd a8 _hidivages outages and optimizes the intersection between the supply
and demand through price signals to the consumers and ratepayers.

The concepts and technologies that define the smart grid have evolved over time and continue to evolve. In
light of this fluidity, 1ID has worked to stay informed of the state and federal legislative developments,
while identifying smart grid opportunities to improve efficiencies in the delivery of electricity to its
ratepayers. Because it is generally accepted higatdmmunication network and metering systems are
FRUQHUVWRQHV RI WKH VPDUW JULG ,,'fV VPDUW JULG HIIRUWYV
Infrastructure, commonly known as smart meters. Efforts have included a succession ohetmart
commitiees and implementations to assess the current state of technology and the costs and benefits of
implementing the technologies.

While the recommendations of each study may vary slightly with regard to implementing the technology
based on factors such achnological maturity, internal business processes and needs and economic
indicators (rate of return and return on investment), each study is consistent in concluding that there are
significant operational efficiencies and positive economic rewards &abeead. In preparing for the smart

grid of the future, the most recent Smart Metering Committee at IID has recommended a metering
technology, which will allow the 11D to migrate toward that vision over time, while avoiding tHieoop
expense and extensi operational changes that would be necessary with other metering technologies.

As an active member of SCPPA, IID continues to engage in smart grid discussions with neighboring public
power utilities on topics including, but not limited to, smart meterster data management, electric
vehicles, energy storage, distributed generation and demand response programs. Each of these topics will
have its own set of opportunities and issues as they relate to the emergence of the smart grid. 11D should
continue tabe proactive in engaging other utilities to understand the full impact and potential of the smart
grid, as well as conducting-tmuse studies and pilot projects. These discussions, studies, and projects
provide the data and experience necessary for omrsoutreach and plan development. In preparation for

the smart grid of the future, IID should continue to give special attention to fostering public dialogue to
educate the IID and its ratepayers, define issues and devédiopse processes and documeoia Below

is a list of specific recommendations towards those ends.

X As pricing and technologies continue to evolve, 1ID should continue to use the RFP process as a
means to verify the conclusions and assumptions of previous committees tasked witigeview
smart grid technologies and business needs.

X Accelerate the implementation of smart meter installation in order to justify the implementation of
the network communication infrastructure and fully realize the potential of smart metering.

x Draft and devalp policies around the tracking, use, retention, protection and ownership of data.

x ldentify potential funding opportunities and develop plans in preparation for such opportunities.
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x Develop programs and rate structures (Derfaide Management Programs anuin@&of-Use
Rates) now so that the IID and its customers can take advantage of smart grid technologies once
they are deployed.
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Chapter 3: Forecast of Demand and Energy Requirements

ECONOMIC FORECAST

Woods & Poole Economics, I S§URYLGHG HFRQRPLF IRUHFDVW GDWD WKDW ZD\
analysis. According to the economic analysis of Woods & Poole EconomicstHadongterm outlook

for the United States economy is one of stemtly modest growth through the yé&&x. Although periodic

business cycleZ LOO LQWHUUXSW DQG FKDQJH WKH JURZWK WUDMHFWRU
expected to rise every yedrough2050. Gross Domestic Product is forecast to grow at an average annual

rate of 1.9percentover the next three decades. Although employment growth has been uneven in recent
years, with particularly sharp job losses in manufacturing, the economy is expected to produce steady job
gains through 2050. In the lomgn, the civilian unemployment ratedgpected to be 48ercentoy 2050.

Inflation is forecast to increase from (@8rcentn 2015 to 3.9ercentoy 2050. Oil prices are expected to

stabilize at an average price of $60 per barrel through 2050 but still lead to inflationary pressures late in the
forecast period. Total employment is projected to increase to 284.3 million in 2050. And total rdsidentia
population is projected to reach 428.1 million in 2050, up from a 2015 Census estimate of 321.4 million
SHRSOH WKH 8QLWHG 6WDWHV LV H[SHFWHG WR UHPDLQ WKH ZR
Personal income per capita (in 2009 dollars)r@geted to increase from $43,924 in 2014 to $66,890 in

2050. These macroeconomic projections are the national assumptions on which the 2017 regional
SURMHFWLRQV DUH EDVHG ,,'fV PDLQ ORDG VHUYLFH DUHD FRYHU
partof Riverside Countyit is anticipated thatie longterm economy outlook for the two counties that IID

serveswill generally follow the same economic trend as the national assumptmridedabove, with

some local differences.

According to the Imerial County forecasthown inExhibit 31, Imperial County reached its highest level

of unemployment in 202@1. The forecast predicts a steady decline in unemployment starting in 2012 and
the decline is expected to continue at a steady rate until 2@2biem taper off at a slower rate of decline

in 2021 and beyond.

Exhibit43: Riverside and Imperial County Employment Outlook
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,PSHULDO &R XQWagsy abhRdri@ialPWith ¥pproximately 11,700 farm workers, the county
generates $2 billion of agricultural output each year. Its most prevalent commodities are cattle, alfalfa,
EURFFROL DQG OHWWXFH 7KH SXEOLF VHFWRU DWWtk RB,®OD\V D O
ZRUNHUV LW LV WKH FRX®aatan X sGobtahiidd Wuvibed BfSHe RoveHQem jobs in

Imperial County are related to the two state correctional facilities, which employ a combined total of 2,000

staff and house 7,400 inmates. In effect, the high proportion of governmental and agtiguiisithat

helped cushion the regional impacts of the national economic downturn will result in slower regional growth

while the state and federal economies improve.

Riverside Countf is forecasting a similar trend in unemployment rate. In 2015, thegstsb areas of

growth as reported by Riverside County were in leisure and hospitality (+4,400 jobs), education and
healthcare (+4,300 jobs), construction (+4,200 jobs), and government (+3,600 jobs). The largest losses were
in professional and business dees (670 jobs).

Over the past five years, the Riverside County population has increased at an average annual rate of 1.2
percentA substantial portion of this growth was the result of net migration, as an average of 11,700 net
migrants entered the coty each year. Net migratida expected tsemainpositive with an average of

14,000 net migrants entering the county each geaugh2022. Net migratioris expected taccount for

almost half ofthe population growthAlthough ,,"fV WHUULWRU\ FRYHU\oRa@ &\ WKH VR
5LYHUVLGH &RXQW\ WKH LNv8HemwarriRRry ldd R Zghificaht@Qmpactfdn energy and

load growth. The following represents the recent trends in population gaodthe forecaste growth in

population in both Imperial County and Riverside County.

14 http://www.dot.ca.gov/hg/tpp/offices/eab/socio_economic_files/2017/Riverside.pdf
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Exhibit 32: Imperial and Riverside County Population

In the past several years, permits to build new homes declined, but the Imperial County data reveals that

the number of permits takeut to build new homes took a turn and began increasing. The Riverside County
DUHDV RI &RDFKHOOD ,QGLR DQG SDUWV RI /D 4XLQWD UHSUHVHQ\
load requirement, so the economic characterisfi€verside Conty maintain a heavinfluenceRQ ,,' TV

future planning outlook. Riverside Courttas had an increase ew homes permittednd a growth in
employment. The following exhibit shovwsstoric trends and forecast méw homes permitted.

Exhibit 33: The Numbesf Permits Issued to Build New Homes in Riverside and Imperial County
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IID has actively engaged in encouraging development of renewable energy projects to help the Imperial
County andSouthernRiverside County job marketGenerally, new construction pects create around

6.5 jobs per milliordollarsconstruction cost and an additional 2.5 jobs in secondary income effects. Thus,

a $250million construction project could create as many as 2,075 (some temporary and some permanent)
jobs in Imperial Countyy. The jobs created in the constructiemdustry match the employment
characteristics of the regions unemployed individuBlgerefore,it is anticipated thathe newly created

jobs will go to existing residents and workers rather than imported employees.

OVERALL SUMMARY OF FORECAST

Energy Optimization & Procurement of the Energy Department at the Imperial Irrigation District has
prepared the system load term load forecast of peak demands, net energy requirements and energy
sales to customers within the IIDservice territory. This forecast will be used for district wide long
term planning purposes in current planning activities for the next 20 years. In 2014, 1ID completed a
Request for Proposals to acquire load forecasting services as well as the tools araining to allow

IID staff to complete all future forecasts. The load forecast is an integral part of District planning
activities, so a forecasting process that relies on industry accepted standards of practice, as well as
rigorous, detailed and thoroughanalysis is critical to obtaining results that are both realistic and
statistically sound. This approach holds true for both the 2016 load forecast as well as the 2018
forecast. Since the 2018 forecast is based upon most of the 2016 methodology, this doeuntrserves

as a supplement to the original 2016 load forecast report to explain the exact process and
modifications for this updated forecast.

The 2018 IID Load Forecast basically uses the same methodology as the 2016 IID Load Forecast with
some modificaions to reflect the current economic, weather and regulatory changes. In this load
gt fe— e——TFrd& f.ltetet " UV f..S ™fe —_<Zcoe {The-Net'Ehdrgy f ¢ — ie
for Load forecast was derived from the total retail sales forecast arttie average difference of NEL
and retail sales in historical years; Coincident Peak forecast was derived from NEL forecast and
historical representative load factors. The forecast is primarily driven by several key variables that
have an impact on hourlydaily/monthly/yearly loads and the forecast incorporated the load impact
resulting from these variables including, but not limited to:

- Weather changes

- |ID Energy Efficiency programs

- 1ID Rooftop Photo Voltaic Solutions Programs
- Electric Vehicles programs

- New industrial load impact

- Regulatory requirement changes

15 Summit Blue Consulting, LLC Renewable Energy Feasibility Study to the Imperial Irrigation [ID from January
17, 2008.
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Since these variables are uncertain the severity of their impact on load depends on how each of these
variables transpire. Generally, these variables can either encourage load growth or deter itldde is

a diagram that illustrates which variables encourage load growth and which variables deter load
growth:

Exhibit 33 Load Impact Variables

Different scenarios were created for each variddaleed orvaryingassumptions and the interactions and
comhbnations of these different variableés a result,dr the 2018 forecast, three main cases were selected
to represent the potential outcomese Threecaseschoose for this IRP analysise:

1. High Case +Combining severe weather conditions, high indakgrowth, high electric vehicle
penetrationlow energy efficiencyandlow rooftop/customer solgrenetratios

2. Mid (Expected) Case +Combining normal weather, normal industrial growth, average electric
vehiclepenetrationaverage energy efficiencgndaverageooftop/customer solgrenetrations

3. Low Case +Combining mild weather conditions, normal economic industrial growth, low electric
vehiclepenetrationhigh energy efficiency high rooftop/customer solgrenetrations

Furthermore, there amthercombinations of key significant variables that denused t@reateadditional
forecass. For examplepther combinationsconsistare combining normal weather with high industrial
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growth and normal energy efficien@nd normalrooftop/customer rooftop solaAnother example is

combining the Mid Case variables with a much higher view of energy efficiency/rooftop solar impacts.
%HORZ LV D WDEOH WKDW GHVFULEHV WKH WKUHH PDLQ FDVHV D(
results provided from eachiqress:

Exhibit 34:2018 Load Forecast Categories

Retail customer counts and sales by major customer classification as well as hourly load data
generally from 2001 through 2017 (the study period) were provided by IID. The historical data
regarding 11D Energy Efficiency Programs and IID PV solutions Programs were provided internally
by IID also. Historical and projected economic and demographic data were provided by Woods &
Poole Economics, Inc. Weather data was provided by Weather Underground, Inc.

Eventhough the historical Net Energy for Load had an average growth rate of 1pércent over the

last 17 years, as Figure-ll shows, the load of the IID System over 2062016 maintained a fairly flat
trend. And the flat trend in the historical load growth lased two years longer than that in 2016 Load
Forecast (2016 and 2017), that is the main reason to explain why the overall average annual growth
rate in 2018 load forecast declined a little compared to that of the 2016 Load Forecast. Moreover, the
2018 Load Forecast has a lower average annual growth rate of lg&rcent for the first ten years
(2018-2027), and a higher average annual growth 1 @ercentfor the second ten years (2028037).

The lower average annual growth rate 1.Zercent in the first ten forecast years (20182027) is
mainly due to fast growth of PV+EE impact, which takes away some growth rate of IID system load.
Itis also due to the weather normalization impacts when bringing weather for 2018 and beyond back
to normal as compared to the lasseveral years that are considered severe weather years. With
PV+EE impact reaching market saturation and an optimistic growth in economic forecast data by
Woods & Poole Economics, Inc. during the second ten years, the average annual growth rate
increased b 1.7percent <+ trsz ‘ft ‘"f..fe—& St eofet f''Zcte "7 e [TE"f% T
rate in the next 20 forecast years since CP forecast is derived from NEL forecast and load factor. As
the exhibit below shows, the CP during historical period (20012017) has a higher average annual
growth rate reaching to 2.6percent, this is due to that in the recent two years 2016 and 2017, the
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peak of the IID system jumped historically high to 1,073MW due to historically record high
temperature in peak day. The tablesdow illustrate this comparison of the 2016 load forecast and

the 2018 load forecast:

Exhibit 35: Net IID System NEL Requirements in 2016 Load Forecast vs 2018 Load Forecast

Exhibit 36:Net Coincident Peak Demand in 2016 Load Forecast vs 2018 Load Forecast
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Due to the unpredictability of weather temperature for the long term forecast, and the fact that weather has
an important impact on energy consumption, the 2018 1ID Load Forecasigs retail sales, NEL and

CP forecasts under three weather scenarios: Normal (base/expected), Mild and Severe. These weather
scenarios are used to estimate the load under the normal, abnormally severe and abnormally mild weather
conditions and are comied with several other variables to create three cases.

The Exhibitbelow depicts the projection of NEL under three scenarios in 2016 Load Forecast: the blue line
is net NEL under normal weather and expected EE_PV scenario; the green dash line is net/@&EL u
severe weather scenario and expected EE_PV; and the red dash line is net NEL under mild weather and
high EE_PV scenario.

Exhibit 37:Net IID System NEL Requirements in 2018 Load Forecast
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Exhibit 37 showshe projection of coincident peak undeethree scenariodescribed above.
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Exhibit 37:Net 1ID System CP Demand Requirements in 2018 Load Forecast

,W LV LPSRUWDQW WR QRWH WKDW ,," FORVHO\ REVHUYHG WKH &
demand forecasting. Inggonse to the savingE H\R Q G 3 W AR EH edlim& el I@upport &B 350

and additional achievable PV adoption, manifested through the 2019 Title 24 residential building standards
update insupport of Zero Nero Net Energy goals, IID 2018 load forecast adds cases aftseations

to account for the two additional elements: AAEE (additional achievable energy efficiency savings) and
AAPV (additional achievable PV adoption).

The table below describes the summarizes the various combinations (90 in all) of load fdratastset
observed:
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Exhibit 37:Load Forecast Cases and Observations

$Q DEVROXWH FULWLFDO YDULDEOH LV WKH &RDFKHOOD 9DOOH\ DI
exists that expires in 2032 and can potentially sway the entire foreteat @nd energy by separating the

Northern load pocket (Coachella area) from tB®uthernload pocket (Imperial area). This would

essentially split the loads in half or even less. For the purposes of this load forecast and this IRP, IID
assumed that the sgement would be renegotiated and the IID service territory would basically stay the

same. However, it is vital to note that this change will drastically alter the value and costs of all future
decisions as the load forecast is a pillar of the decisiomig@kocess.

The thredollowing figures added two cases for the additional observations to address Title 20 and Title 24
AAEE and AAPV impact on IID system load (NEL), IID system sales and IID system CP. The orange color

dash line assumes that all the rfevecasted energy sales after 2020 are replaced by rooftop solar, besides
WKH 0: URRIWRS VRODU LQVWDOODWLRQV E\ ,))fifdr én8igylUH QW F X
efficiency, assuming that IID not only can 100% achieve IID board adoptedrt of market potential

from programsbut also can achieve IID board adopted EE target of codes and standards, which is
considered to address AAEE targetthe total sales after 2020 is pretty flat. The grey color dash line is
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another case to addres®\BE and AAPV. TheT20 and T24system impact data were provided by CEC
staff on Mar. 2018 The assumption is that Title 24 regulations will induce 80 percent of single family
homes to be built with a PV system after 20Pe impacted savindgsroughtby theregulations Title 20

and Title 24 is a lot more aggressive in the AAPV +AAEE mid case plugging the data provided by CEC

Exhibit 37:All Cases plus CEC AAEE Case: Sales
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Exhibit 37:All Cases plus CEC AAEE Case: Net Energy For Load

Exhibit 37:All Cases plus CEC AAEE Case: Peak Load
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Among all these numerous cases of load forecast, It has been decided that three cases were chosen
for the IRP main studies: the expected/base case (the blue purple square line above), the high/severe
case (the black pinktriangle line above) and the ZNE case (the orange blue square line above)which
addresses AAEE and AAPV impact.

In the following sections, detailed descriptions on methodology modifications in the 2018 Load Forecast
compared with 2016 Load Forecast andrdt@nale of the modifications will be given. Sample size and

data sources selections will be described in more details. The regression results will be analyzed and
discussed in order to lay a solid foundation for the conclusions of the 2018 Load Fdfetst, the
limitations of the 2018 Load Forecast that have been come across during the study process and future
recommendations will be discussed.

METHODOLOGY AND MODELSDESIGN

MODEL SPECIFICATION

The 2018 Load Forecast s&onometric forecasting methsid forecast retail sales based on the historical
PRQWKO\ VDOHV E\ FXVW R Pl lb¥dfoEetaSt@bd@|3 \dre-iadadH=eR-pbkthnddel
evaluation approach. Thek-post modeling approach involves usexual data with different choices of
independent variablesnxdcomparing the forecasted load obtained from the madée actual load The
models which have the lowebtean Absolute Percent Erravere selected.Model specifications are
summarized below

X The residential sales model includes the following independent variables:
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0 Weather terms that capture monthly weather variability,

o Month dummy variables that capture additional variations not due to weather in every
month of the year

o A limited number oterms intended to address level shifts in the sales data.

0 Blended population in IID service territory

X The residential energy assistance modeling framework combines residential average usage and
residential customer counts to get the total residentiagressistance sales in the 2018 Load
Forecast. This is due to the relative homogeneity of the residential energy consumption patterns.
The residential energy assistance sales model includes these independent variables:

o0 Blendedow-incomepopulation in lIDservice territory

0 Blended personal income in IID service territory

o Month dummy variables that capture additional variations not due to weather in every
month of the year

0 Weather terms that capture monthly weather variability,

o A limited number of terms tended to address level shifts in the sales data.

0 Autoregressive terms

X Mobile home/recreational vehicle class sales model is a function of blended personal income,
blended GRP, monthly weather variables, seasonal dummies, trend varabkeutoregressev
term.

X Agricultural class sales model is a function of blended farm employment, the number of agricultural
customer counts, monthly weather variapbasd some limited terms to address anomalous level
shifts in the usage data and autoregressive term.

x Comnercial class sales model is a function of blended Gross Regional Product, blended farm
employment, monthly weather variables, month dummy variables that capture additional variations
not due to weather in every month of the year and autoregressive term

x Industrial class sales model is a function of trend variable and autoregressive terms.

X Added industrial load growth scenarios are a function of internal discussion and information from
various internal sections of the Energy Department.

x Lighting class salesnodel is a function of blended total employment in the IID service area,
blended GRP in the IID service area, some limited trend terms and autoregressive terms.

X Municipal class sales model is a function of blended personal income in the IID serviceyterrito
blended GRP in the IID service area, monthly weather variables and certain limited trend terms
intended to capture otherwise unexplained level shifts in the data.

X (OHFWULF 9HKLFOH LQIRUPDWLRQ ZDV SURYLGHG ESOWKH &(&T
provided a calculator to estimate high, |@md expe@dimpact levels by assuming various levels
of meeting the targets of EXECUTIVE ORDER4B-18.

ROOFTOPPHOTO-VOLTAICIMPACTS

A Bass Diffusion Model approach was adopted to estimate the rooftopnp&tt (which captures all
MEHKLQG WKH PHWHUY LQVWDOODWLRQV WR ,," VIVWHPssORDG LC
+RZHYHU XQGHU )HGHUDO D Q @ndloWev cesRaD oM PavélsLdQrindd 2D2817Y H V
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IID customers who participd HG LQ ,,'TV 39 SURJUDP VIS EneigyGVieddriigd FW D W L |
(NEM) programwasdesigned to benefit [ID customers who generate their own electricity (and sometimes
electricity for the 1ID grid) using solar, wind, biogas, fuel cell or a hybrilbKHVH WHFKQRORJLHV ,,
program capacity cap was 50.2M\&s established and administered by the demand side management
group,and reached percentR1 ,,'fV SHDN GHPDQG $W WKH HQG RI WKH HJ
the registered PV instatlans in process reached 64.5N#bove the 1ID NEM capacity cagd 50.2MW.

In July 2016, 1ID made a policy decision to change its Net Metering Pragransure that everyone pays

their fair share for their use of the energy grid, including customers tuase to install rooftop solar

systems on their homes. The new Net Billing Program, which was approved by the board July 2016 after
extensive discussion, now aligns prices with the actual cost of providing power for all cusidngers.
necessary solutiobalances the interests of every customer URder the new Net Billing Program, the

IID no longer provides the incentive to the customers who install rooftopT R&te is nba program

capacity cap.

Since there is nba NEM program capacity cafor rooftop PV installations in 1ID service territories, the
market saturation point in 11D service territoriess estimated using tHeational Renewable Energy
Laboratory market survey and study on PV market penetration percentage and payback years (NREL,
2014). The results of the survey were used to estimate the market saturation point within the IID service
territory according to the estimated payback years of PV installations. The payback years of PV installations
are estimated by considering test of SDQH OV ) H G HihtEntved, Qdlar parfeMmports tariff, 11D

rates and the output efficiency of panels$.is assumed that the federal incentive and the solar panel imports
tariff balanced each other and the PV installation cost keeps no clvattgeforecast years. It was assumed

that 50percentof commercial customers and gércentof residential customers rent their propettids

was assumed that rental properties will mstall rooftop PV. Two cases for rooftop Pimpactsto the
forecastwere analyzedThe expected case assumes that 1D will nodopgpvide incentivefor customers

who install rooftop PVThe calculated market saturation pdmtthe expected PV cage110.5MW total

rooftop capacity ithellD service area. The gh case assumes that 11D provides incentive for the customers
who install rooftop PVThelID rate is increased by Fercentand therefore changed the economic value

for Rooftop solar for customer3he calculated market saturation pdiot the high PV inpacts case is
184.5MW total rooftop PV instaédcapacity in 11D
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Exhibit 38:PV new and accumulated installations capacity in Expected Case and High Case in 2018 Load
Forecast

The blue dashed line is the new PV capaitistalledannually inthe expected case scenaridhe blue

solid line is the accumulated PV installations capacith@expected case scenaridhe red dash line is

the new PV capacitystalledannually inthe high case scenariolhe red solid line is the accumulated PV
instdled capacity inthe high case scenario. Both the new PV installations capacity and accumulated PV
installations capacity are higher in the high case than in expectedrbasdifference islue to different
market saturation points assumptionamely,110.5 MW in the expected case and 184.5MWihe high

case.

ENERGYEFFICIENCYPORTFOLIOIMPACTS
The Energy Efficiency program impact projection is based on EE activities over the historical period 2006
2017.Several discounting factors are used to degradgterm cumulative EE program impart

- Enduse degradation factor

- Marketsaturation factor

- Endof-life impact factor

- Baseline shift impact factor and contingency factor.

These factors add up to p@rcendegradation rate per year. The annual EE program impact in the forecast
years is projected based on IID Board of Directors adopted annual electric energy efficiency program targets
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for the years 2012027 (refer toExhibit 39. The new adopted Energy Sags Target for 2012027
contains thetwo categoriesMWh from Market Potential from Programs amMdWh from Codes and
StandardsTheMWh from Market Potential from Programs in the Energy Savings Target is consistent with
the old Energy Savings Targdhecodes andtandards includes the savings from other areas and programs
which werenot previouslyincluded. Therefore, in the expected citsis,assumd that the energy savings
under Market Potential from Programshe EE target most likely toe achievedt wasassumd that81
percenbf the target amourg met in the forecast yeasasedon, ,'fV KLVWRULFDGe ®&ket RUPDQF
saturation point is reached in 2027; gpgdcendegradation rate is applied to project the annual EE program
impact afte 2027 Exhibit 40 shows historical EE impact, EE impact in the expected ge=en(solid

line), and EE impadin the high casésolid red line). For the EE high cassergy savings targets are the
sum of the Market Potential from Programs categanethe Codes and Standards two categoriasthe

high case, 10@ercentof the target amount is assumed to be met in the years2Z22Il8The market
saturation point is reached in 2Q2fter witcha 10percentdegradation rate is applied to project the annual
EE program impact after 2027.

Exhibit 39: 1ID board adopted Energy Saving Targets for 20087

The green line in thehart belowdepicts the annual EE program impact projection based on the assumptions

that EE program ends in 2023hly 81percenif the target amount to be met in the forecast years according

WR ,,'TV KLVWRULFDO SHUIRUPDQFH GXULQJ WKH SURJUDP H[HFXW
and with a 10percentdegradation ratannually. In the high case, 1@@rcentof the target amount is

assumed to be met in the years 2@027. After 2027, no targets needed to be met; and wi€hparcent

degradation rate annually.
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Exhibit 40:EE Annual Accumulated Degraded Energy Impact in the Expected and bisgis C

The California Energy Commission encourages POUs to identify the relationship between the AAEE
savings assumed in the IRP Filing and the statewide SB350 energy efficiency doubling targets adopted by
WKH &(& 2Q 'HF & (& SURYLGHGQJ WDAMNM BS(RGRXEQOQL ,,'TV ,53
AAEE savings target is using IID board adopted Codes and Standards target. The below table is a
FRPSDULVRQ EHWZHHQ &(&YV $$(( WDUJHW DQG ,,'TV $$(( WDUJIHW |
impact. We cane that the two sets of targets are very consistent especially in the first 5 years in terms of
system peak and energy impact.
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Exhibit 40: Comparison between 1ID's AAEE targets and CEC's AAEE doubling targets

PV+ EEIMPACT TONET ANDGROSSNEL AND CP

Theexhibit belowshowsEE and B/ impactfor the expected caseh& columns and lines chatiowsthe
relationship of NEL, PV impacandEE impact The pie charshowsthe EE andPV impactas a percent of
NEL. Exhibit 42 shows the impact for the low/mildse.
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Exhibit 41: Gross/Net NEL and EE and PV impact in 2018 Load Forecast (Expected Case)
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Exhibit 42: Gross/Net NEL and EE and PV impact in 2018 Load ForecastiflildrCase)

PV and EE impaston coincident peak are shown in Exhibit 48ieTcolumns and lines chathowsthe
relationship ofcoincident peakPV impact,and EE impact The pie charshowsthe average EBndPV
impactas a percent of coincident peak.
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Exhibit 43: Gross/Net CP and EE&PV impact in 2018 Load Forecast (Expect®) Ca

Exhibit 44 showshe average EBndPV impacton coincident peak for the Low/mild case
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Exhibit 44: Gross/Net CP and EE&PV impact in 2018 Load Forecast-fhdd/Case)
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MILD, BASE ANDSEVEREWEATHERSCENARIOS ANCRANGE FORECAST

Ambient temperaturéhas a bigeffecton 11D demand. A wather normalization methodology hasen
applied tothe longterm load forecast. IpreviousliD long term load forecast 65 years of historical
weather temperatudatawas used to calculate normalized weather teniperdrecent years temperatures
have been higher than longer term historical averageh. 3 years normalized weather temperatures and
67 years normalized weather temperatware tested to determine the appropriate data set to use for
weather normalizédn. The test result suppontising30 years normalized weather temperatdeda Thirty
years normalized weather temperatwapgeato be industry standard used in long term load forepist
theelectricenergy industry. Therefore, this forecast30 years normalized weather temperatures are used
instead of the 67 yeaused in previous forecasts at IID. Exhibit 45 shidvescalculated normalized weather
temperatures normalized weather temperatusesin the2018 Load Forecast.

Exhibit 45:Base/Mild/Severe Weather HDDs and CDDs in 2018 Load Forecast (30 years)

CRROLQJ GHJUHH GD\V KDYH WKH KHDY L. HEXhiBit B&xhovwebolng HedRe® ,,' TV W
daysusedin the normal/mild/sever weather scenarios
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Exhibit 46: Weathe6cenarios (30 years vs 67 years): Normal/Mild/Severe

The most recent 30 years show greater volatility in weather and this volatility is reflected in the load forecast
by providing a wider range of potential outcomes andiatpacs the starting point dhe first year of the
projection. More specifically, since the recent two years 2016 andvafreéxtremely hot years, the actual

heating degree days are higher than the severe weather range, which only happens under small probability
of 1in 20 cases ithe past 30 years. Both the Net Energy for Load growth and the Coincident Peak growth
are impaatd by the extreme hot weather in the years 2016 and 2Byt using normalized weather
temperatures in the 20 years of projection, the projected NEL in #tddiecast yeais lower than the

most recent two years actual demand

ELECTRICVEHICLES

POUs are required to address transportation electrification in the IRPs adopted and submitted to the Energy
Commission pursuant to SB 350. California Energy Comunissiaff developed a spreadshieased tool

to assist POUs in estimating and reporting on the energy and emissions impactcftigitigin electric

vehicle penetrationin their service territoriesThe calculatortool is noted to have beetevelopedn
consultation withthe Air Resources Board, California Public Utilities Commission, and California's
privately owned utilities. It uses data from various sources to estimate energy and emissions over time
associated with displacing gasolipewered lightduty vehicles with PEV in any year from 2017 to 2030.

This tool captures nominal vehicle population decline after its first sale, and travel decline as the vehicle
ages. Concurrently, improving gasoline and PHEVs fuel economy and declining carbon igaslitye

and power generation use in future years are also quantified (CAFE standards), yielding more accurate
estimates. Additional data is used to project the annual electricity consumption over time of the
UHSUHVHQWDWLYH S:FRPSeéadhyddrH” 3(9V GHSOR\HG LQ
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As a POU, IID addressed transportation electrificaticién ORDG IRUHFDVW E\ XVLQJ &(&
(version 3.53). POUs are not required to make specific assumptions about the number of PEVs deployed
in any year. However, utilities deeed to choose the future statewide PEV deployment scenario goal. In
., TV HOHFW U Lrgy doHKimRiGnHpkojadtQrs the2018 load forecast, three scenarios have been
FUHDWHG DFFRUGLQJ WR f&sfdnplionf® EY @ kdehaoUERpetteéd/scenariand
(9 KLJK VFHQDULR ,,'YfV (9 ORZ VFHQDULR XVHV & (&EKWbEXYLQHVYV D
Business as usual trajectory keeps the historic Federal, @tadd,ocal incentives and consumer
DFFHSWDQFH ,,'feeena@ioHdusdieHine Heshibit 47) is based on Executive OrderlB-12,
andSenate Bill 1275 (2014yvhich set a goal of achieving 1 million Zeemission vehicles by 2023 and
DFKLHYLQJ PLOOLRQ =(9V E\ L Q F O X B\LIgygh daethdriy bluel e L QI UD V
in Exhibit 47) is based on 5 million PEV by 2030. Since the calculator only psdiéipenetration through

DQG WKH IRUHFDVW \HDUV isGrougfi2037, the @rgj€cton| & B\H Energyw
consumption durin@031-2037 isestimatedising trend/regressiamalysis

([KLELW ,,'TV (9 6FHQDULRY EDVHG RQ &(&1TV FDOFXODWRU

NEWINDUSTRIALLOAD (CANNABI9

On November 8, 2016, Californians approved Proposition 64, the California Marijuana Legalization
Initiative that made it legal for individuals to grow and consume marijuana for recreational purposes on and
after November 9, 2016. Proposition 215 in 1996 had already legalized the medical use of marijuana in
California. Proposition 64 made it legal for personag# 21 and older to grow and consume marijuana for
recreational purposes in a private home or a licensed business establishment. Individuals could also share
limited amounts of marijuana with each other. The sale of recreational marijuana became lagaaon J

1, 2018, although consumption of marijuana in public places remains illegal. California is the fifth state to
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legalize the recreational use of marijuana after Colorado, Washington, Oregon, and Alaska. Legalization
creates concerns from an energynpaif view because cultivation can be quite energy intensive.

The projection of cannabis energy usage is important in the long term load fdeacegdsped by lIDsince

it is known that production of marijuana is energy intensive especially for indodugtion. However,
historical data on the production and consumption of marijuana is scarce because of the illegal nature of
these activities in the padnformation regarding cannabis logdojections was obtainedURP ,,'fV
Distribution Planning & Enginering. According to the information provided, the city of Coachella has
designated an undeveloped land east of Grapefruit Blvd and South of Ave. 48 as a cannabis growing area.
Electrical Load requested from individual cultivators varies from 3 to 40 M\[dqreel. Based on the total
projected load for the area (245MW), the nfd® substations (120MW each) and a 230 KV transmission

line have been identifie@he city of Coachella is setting up a community facility district (CFD) to provide
local city bacled bonds for the capital necessary for the infrastructure needs for this new industrial park.
Exhibit 48shows total projected electrical load within the Cannabis Zone.

Exhibit 48: Total Projected Electrical Load Within the Cannabis Zone

Due to the uncéainty associated wittcannabis productionthree scenarios for cannabis loagtre
developedo accesghe uncertaintiesThe three cases are thesiness as usual case, new industrial load
medum case andnew industrial loadigh case. For the businessusual case for cannabis load, used in
the expected case tfie 2018 Load Forecasit is assumd that load growthfrom increased cannabis
productionhas been included in the economic growth projectiod,isnot considered as a separated energy

demandcategory. For the new industrial load med FDVH WKH ORZ SURMHFWLRQ SUR
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Distribution Planning & Engineering sectiavas usedFor the new industrial load high case, the high
SURMHFWLRQ SURYLGHG IURP ,,'TV 'lg\s&ctiohaskuaedRIGheBrmpEQlereQd (QJ
are numerous interconnection applications above and beyond the amounts assumed at the time of the load
forecast study. |ID continues to monitor this situation to identify which of the applications will come to

fruition and impact 11D loadexhibit 49shows new industrial peak impact and energy impact fortheth

medum case andhe high case. Cannabis load business as usual case peak impact and energy impact are
assumed tbe included in thether energy sales categoriednce the load factor of New Industrial is not
DYDLODEOH LW LV DVVXPHG WKDW 1HZ ,QGXVWULDOfV ORDG IDFW

Exhibit 49: New Industrial Peak Impact and Energy Impact for medase and high case
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DATA SOURCES ANDSAMPLES DESIGN

The data for number of customer accounts, energy sales, GEELRV installation capacity, and Energy
Efficiency programs impact was collected and maintained by IID staff. Energy N&lkesand coincident
peakdata was generally available and analyzed theefanuary 2001 through December 26t period.
Energy Efficiency programs impact data was available and analgeddrfuary 2006 through December
2016 (Note: Energy Efficiency programs impact data oh72@as not yet available at the timetbis
analysis so estimated data was used for 200l estimation is based on 2017 1ID EE target and 2016
target achieving percentagd)V installation capacity data was available and analyaetthéJanuary 2003
through December 201€riod

WEATHERDATA

Two weather stations are known to be located withinlibeservice territories The weather stations are
the Imperial County Airport (KIPL)weather statioriocated in Imperial Countgnd theDesert Resorts
Regimal Airport (KTRM) weather station located in Riverside Counaty.hourly load vs hourly weather
temperature analysis determined that the weather datatiEdmperial Countyweathergtation (KIPL) in
Imperial Countyhas the bestorrelaton to the 11D system loadof the two weather stations. Exhibit 50
showsthe R squared resultsf a correlation regression analysis of hourly load vs hourly weather
temperaturdor the time periodrom January 2014 to August 2015.

Exhibit 50: Correlation between IID sgsh load and KTRM vs KIPL weather data

The red columns are the R Squared of the regression nfiodeé&h month for the weather station KTRM

The blue columns are the R Squared of the regression models by each month for the weather station KIPL
The independent variable is hourly weather temperdireach month Thedependent variable is hourly

IID system net loadbr each monthTheKIPL weather station data shows better correlationalfanonths

of the test periodindicatingthat the weather da from KIPL is more significantly correlated with 1D
system load. Therefordata fromthe KIPLweather station data was used for the load forecast analysis

Thity KLVWRULFDO \HDUVY{ WH P S theJhiénground/ WeatRer QebdRd) BereGuset) asP
the weather data (198817) inputdor the 2018 Load Forecast study. The raw weather data is the daily
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average temperature, which is converted into Heating Degree Days and Cooling Degree Days. HDD is
definedastiH QXPEHU Rl GHJUHHYV WKDW D GD\TV DYHU®'JH W 8 FSIHUHDAV X |
DV WKH QXPEHU RI GHJUHHYVY WKDW D GD\YV DGitloDwaentpwWLevBISHU D W X
of significance: Spercenton each tail) two tails-Distribution test was used to estimate the normalized

HDD and CDD, severe HDD and CDD (right tail), mild HDD and CDD (left t&ikhibit 51demonstrates

historical actual annual CDD and HDD (198Q17), the orange solid line is the actual CDD, the red dash

line is the calculated severe CDD, the orange solid line is the calculated normal CDD, the blue dash line is

the calculated mild CDDThe actual annual CDD line mavap and down around the calculated normal

CDDs line, the calculated sevamermalmild rangetries tobrackettheactual CDD line. Tere are a few
instancesvhere the actual orange line mawveutside of the range.

The green solid lina theexhibit belowis the actual HDD, the red dashdiis the calculated severe HDD,
the green solid line ihe calculated normal HDD, and the blue dash line is the calculated mild Hi2D.
actual annual HDD line mosgeaip and down around the normal HDD linéhe calculated severermat
mild rangebrackets most adhe movement, but there azeme instanceshenthe actual line moves outside
of the range. Thenovement outside the severe to mild HDD range represerfiggreeniprobabilitythat
the actual weather temperatuvé! be outside the range.

Exhibit 51: Historical CDD & HDD and norm/mild/severe CDD &0 in 2018 load forecast

ECONOMICDATA

Historical and projected economic and demographic data were provided by Woods & Poole Economics.

The most recent data stailableat the time of the stud V EDVHG RQ KLVWRULFDO \HDUV
through 2015The IID service territory covers both Imperial County and part of Riverside County. The two
counties have different economic and demographic attributes in terms of county population, households,
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employment, personal incorend gross domestic product, isfh are used as independent variables in the

2018 Load Forecast. Therefore, the data for each county was blended using a weighted average derived
from 2017 energy sales dat& 59 percentweight was used fdrRiverside Countyand a 4Jpercentweight

was used forrhperial County

Economic data used ithe load forecast regression models g@pulation, total employment, farm
employment, retail employment, personal incoare gross regional product/GRExhibit 52 showghe
annual growth ratef the economic variablassed in th&2018 load forecast. The tabieExhibit 52shows
that all variablesxcept farm employmeritave positive growtlover the forecast horizoithe variables
that are forecast to have higher averageual growth rateconpared to the growth rates used in the 2016
forecast are shown ired whereas, variables witslower annual growth ratere shownn green.The
population, gross regional produahd farm employmentariablesare used to forecast the residential and
commaecial customergategories, thewo main IID customer categorie3 hese variables generally have a
slower growth ratehan forecast at the time the 2016 load forecast was developed. The slower growth
predictions for these variables contributes to theltiagl2018 load forecast havirggower annual growth
ratecomparedo the2016 load forecast results.

Exhibit 52: Average Annual Growth Rate of Load Forecast Economic Data 2018
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Exhibit 53: 2017 IID Energy Sales by Customer Categories

IID residental salesaccounted for aboul6 perceniof IID total energy salem the year 2017. 1ID electric
energy sales by customer categories for 2017 are shown in Exhibitd8meZcial salesccounted for
about40 percentof 2017 1ID total energy saleAll other customer categoriesccounted foll4 percentof
IID total energy salei 2017 Residential customers and commercial custoragrghe main contributors
to IID system load growthThe residentialemandegressioranalysis resultidicate thatesidential load
growth can be wstlyexplained by blend population growtxhibit 54showsthat blend population growth
hasasimilar trend as residential sales growibugh the load forecast period.

Exhibit 53: 1ID Gross Residential Sales Growth Rad3lend Population Growth Rate
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For the historical period 2063017, averaggopulation growth rate is 2&rcent Averagaesidential sales
growth rate is 2.®ercent During the firstenforecast years (2018027), aeragepopulation growth rate
is 2 percent whereasaverage residential sales growth rate is Ja@rcent During the second 10 forecast
years (2028037), avg. population growth rate is p&centand averageesidential sales growth rate is
1.6 percent

Exhikit 54: 1ID Commercial Sales Growth Rate vs Blend Gross Regional Product Growth Rate

In the commerciakalesregressioranalysis blend Gross Regional Produanid farm employment wre
identified as significant predictors of commercial sales. The nregudommercial sales forecast is shown
in Exhibit 54. Duringthe historical period (2063017), aerageGRP growth rate is 2pércent average
commercial sales growth rate is Jp8rcent andaveragefarm employmengrowth rateis -2.6percent
Duringthefirst ten years of the forecast peri@derageGRP growth rate is Bercent averagecommercial
sales growth rate is fiercentand averagéarm employmengrowth rateis -0.1 percent Subsequently,
during the seconden forecast years (2023037), aerage GRP growth rate is 2.percent awerage
commercial sales growth rate is p&rcentand averagéarm employmengirowth rates -0.3percent That
Blend GRPvariable alondas faster annual growth rabnCommercial Sale8y adding the Blend Farm
Employmentvariable that exhibitflat or negative growth ratesults in he growth rate of the regression
resultfor Gross Commercial Salés have aslowergrowth rate, more indicative of past trends. Hetiwe,
ex-post model evahtion test of adding the variable farm employment has less error.
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ANALYSIS OF REGRESSI® RESULTS ANDCONCLUSIONS

The 2018 Load Forecast methodology uses econometric modalalyz historical datdo forecasfuture
outcomes.Using the statisticalstware, EViews, and Ordinary Lease Squares Regression techniques, each
category of customer sales and customer counts was developed as a statistically significant model. Sample
(TXDWLRQV IRU IRUH F Do¢vnergedelof VvV VDOHYVY DUH

RESIDENTIALSALESMODEL

Exhibit 55shows the residentighles regression analysis resultfie model is statistically significandif
R-squared,-statistic,and F-statistic. All the signs of the coefficients meet expectation. Residential sales
make up to 4percenf total IID system salesThe MAPE is 3.7$ercentvhen the historical data (2004
2017) is input into the model

Exhibit 55: 2018 Load Forecast Residential Sales Regression Model

COMMERCIALSALESMODEL

Commercial customesales constitutdO percentof total IID system sales in 201Exhibit 56 shows
commercial sales model usedlwe2018 Load Forecastn the commercial sales regression analysis, blend
Gross Regional Product and farm employment were identified as significant predictors of catrsabysi

By adding the Blend Farm Employment variable that exhibits flat or negative growth rate results in the
growth rate of the regression result for Gross Commercial Sales to have a slower growth rate, more
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indicative of past trendsWhen plugging Istorical data (2002017) into the model, the MAPE is 3.79
percent

Exhibit 56: 2018 Load Forecast Commercial Sales Regression Model

All the rest of 1ID customer categories only make up abopietdenof IID total system sales. Statistically,
all themodels used in 2018 Load Forecast are significant. However, models are more reliable the larger the
customer population. Small customer categories are subject to more error because of the small sample size.

AGRICULTURALSALESMODEL
Within the agriculturatustomer sales modtle sign of the coefficient of weather variable HDD is different
from other customer sales modéise results indicate thatgher CDDresult in lesg€nergy consumption.
The regressiorequation shows a negative sifpr the HDD varidle even though all the other statistic
values are significant. After consulting IID customer account billing staff, it was learned that the farmers
in IID service territory do not work all four seasons of the year due to the extremely hot summer
temperatues and the extremely mild winter temperatsiia this area.Temperaturen the winter are
accommodatingdor the crops growin thellD service territory Winter is the bugr season for farmers in
this area. Thereforéemperatures that contributeltmver HDD, arebetter temperatusdor crops to grow
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resulting inmore energy consumption for agricultural customer s&beisibit 57 shows agricultural sales
modelusedin the2018 Load Forecast.

Exhibit 57: 2018 Load Forecast Agricultural Sales Model

OVERVIEW OFSTUDY RESULTS ANDCONCLUSIONS

Net Energy for LoadNEL), energy sales,and oincidentpeak (CP) for both gross and net valuae
forecastunderbase, severe, and mildeather scenariogxpected, high, and AAEEnergy Efficiency
program scenavs, expected, high, and AAPYooftop PV program scenariosxpected and highew
industrial scenarigaindlow, expected, and higiectrical vehicles scenariosthe [ID 2018 Load Forecast

Since the combinations of different scenarios can have so nifiesent load forecast results due to
volatilities of the market, uncertainties wérious polices DQG YDULDWLRQV RI SHRSOHTV
behaviorsThree load forecast scenarios, employing a subset of all the possible combinations above, were
definedto represent the range of expected differences in forecast resulting from the many possible
combinations. The load forecast cases (and combinatibssenarios) used in the IRP analysis are
expected case (base weather, expected EE and PV, expectenEsgse (mild weather, high EE and PV,

low EV) and high case (severe weather, low EE and PV, high new industrial, high EV).

The following is a brief description of each of the various types of forecasts:

- Energy Sales are representative of the energy sold to all 1ID customers. Isisrtiod theactual
energy consumption for all 11D customers in the monthly billing accounts.

- Net Energy for Load (NEL) is representative of the energy consumpthrdinglossesand IID
consumption The losses include not only the losses which are experienced over lengths of

transmission and distribution lines, but also include the energy consumed in the stations services
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and the difference between the sales billing cyctetha meter calendar cycle. NEL is the monthly

data from the meters which are calculated based on the calendar months while eneaggthales
PRQWKO\ GDWD IURP WKH ELOOLQJ GDWD ZKLFK DUH FDOFX
Normally, billing ¢/cles lagthe calendar monthsThe lag can resuin calculatediossesbeing

negativan some monthd=or example, the meter datauld befrom thecalendamonth September,

whereaghe bhilling datgor September may be ftiie energy consumption starting from some day

in Augustthroughsome day in September. Since the weather temperature is higher in August than

in September, the energy sales billing data could be higher than the meter data on September
Hence thecalculaedlosses could be negatifer that month.

0'. L'JANGEFHEXKOOAO

- Coincident Peak (CP) is representative of the energy demand among all categories of customers
that coincides with the highest total demand on the systeane hour.

- Gross results are representative of the load levels for energy demand that is grossed up assuming
that the estimated impacts of EE and PV programs rese

- Net results are representative of the load levels for energy demand that is net of the estwhated lo
impacts regarding EE and PV programs. It is the energy demand thatobednet by 11D system
central resources rather than distributed generating resources such as rooftop PV. The following
equations are the basic premise of the gross forecastatalos:

[
Q) . : . H
IJNK@Q FOAR'. L &5/E28’H:3F.KO4:):P,A
S
)NKO/@:OA%Z"&5/E28’H:5F.KO4:):P,A

Note: There is a loss rate included in the Gross and Net difference calculation. This denotes that losses
would be associated with supply side resources (e.g., a central generating station), while DSM or distributed
PV would imply a reduction in losses because those resources would be located at the point of usage and
therefore avoid the losses which would otherwise experienced over lengths of transmission and
distribution lines.

Exhibit 58 shows the resulting gras&L for the historical and forecast periods for the expected case.
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Exhibit 58: Net NEL in 2018 Load Forecast for the Expected Case

Exhibit59 shows the net coincident peak for the expected case for the 2018 forecast.
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Exhibit 59: Coincident Peak in 2018 Expected Case Load Forecast

Energy sales have the same trend as NEL because NEL forecast is derived from energy saleg fe@ecast.
long term load forecast is a range forecast instead of an exact point forecast due to the facttdrat long
weather temperaturese quite variable and unknowmhree different weather scenarios (base, severe,
mild) create a ranged forecast. Althougle &xpected forecast may be used as a single point of reference
for various activities, it is recommended that the ranged forecast is considered in all long term planning
activities to capture the unpredictable impact of weather changes on load. Corsfdezdhst as a range
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helps long term planning activities capture the varying possibilities of needs because of uncontrollable risks
and the relationship of demand and supply. The weather impact (mild/expected/severe) on the gross result
of the load forecst expected case shown in Exhibit 60. The net peak and net energy results are shown

in Exhibit 61.

Exhibit 60: 2018 Load Forecast Expected Case Gross CP and NEL in Base/Severe/Mild Weather Cases
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Exhibit 61: 2018 Load Forecast Expected Case@fiand NEL in Base/Severe/Mild Weather Cases

In addition toweather impa rooftop PV installations, energy efficiency programs, electric vehiatabs
new industrial load can impatfttture demandThe impact of these variablssinfluencedoy government
policies, market mechanigmand SHRSOH{V GHFLYVL&andbbHdvidpsThe201R RBi Mo¥d
Forecast results have different scendi@ogach of these variables to capturertrgethesevariable might
contribute to resulting fute demandThe tablepresented in the Exhibits beldist the energy impact and
peak impact of each of these variables under diffesemmariosExhibit 62 showsdV peak impact and
energy impact under both PV expected case and PV hightodsbit 63showsEE peak impact and energy
impact under both EE expected case and EE highEabkiiit 64 show£V peak impact and energy impact
under EV expected case, EV low case and EV high case.
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Exhibit 62: PV Peak Impact and Energy Impact (expected casecaisg)

Exhibit 63: EE Peak Impact and Energy Impact (expected case, high case)
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Exhibit 64: EV Peak Impact and Energy Impact (expected case, high case)

1RWH VLQFH WKH ORDG IDFWRU RI (9 LV QRW DYDLWODFEODHBHV LWIW D
total system load factors.

Although there are many different combinations of scenarios due to interactions of different variables such
as EE, PV, EVnew industriesand weather, three main cases among them are considered as the main load
forecast resultsexpected case (base weather, expected EE and PV, expected EV), low case (mild weather,
high EE and PV, low EV) and high case (severe weather, low EE and PV, high new industrial, high EV).
The load forecast high case is the highest load Eweng all the load forecast results; the load forecast

low case is the lowest load level among all the load forecast results; the load forecast expected case is the
combination of all the expected cases of all variatit@hibit 65 showdID total systermet NEL growth

rate under three main cases: expected, high andaelbit 66 showsID total system net CP growth rate

under the three main cases: expected, high anddo@f£xhibit 67 show 11D total energy sales growth

rate under the three matases: expected, high and low.
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Exhibit 65: 11D 2018 Load Forecast Net NEL Growth Rate (Expected/High/Low Cases)

151



Integrated Resource Plan ~* f

Exhibit 66: 11D 2018 Load Forecast Net CP Growth Rate (Expected/High/Low Cases)
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Exhibit 67: 11D 2018 Load Forecast Energy Sales Growth Raxpected/High/Low Cases)

The rangef the system demandsthe2018 Load Forecast is wider than that in 2016 Load Forethst
wider range is expected bmprove IIDJV DE L OL W \o&d RelsBed Ds® ah& latility. The expected
range that futre IID systems load is likely toe within was forecastising 90 percent confidence intersal

Regular updates to adjust for the changes in the underlying assumptions are tedquirdilm accuracy
in the forecast
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Chapter 4. The IID Need for Additional Resources

The need for additional 11D resources can be determined through a comparison of the existing 11D resources
and the load forecast plus planning reserve margins. This comparison is commonly called a balance of
loads and resaoes. When there are additional planning objectives such as meeting certain renewable
energy requirements and GHG reductions, the BLR is supplemented with this information to determine
when additional resources are needed on a system.

In the last IRP issukin 2016 11D was short in 208 by about300MW, but with the repowered EI Centro

Unit No. 3 as well as added renewable resources, IID decreased its short position significantly. The short
position included a delay of 30MW of solar projects. In the sunah2015, 11D was short about 212MW

which was met with seasonal energy products and in the summer of 2017, the IID is short about 202MW.
An increase of about 280MWs of short position is added to each year in the subsequentAdsardlD

was short abol820 MW andID has been aggressively exploring and pursuing various types of resources

to meet these needs, including renewables, generic seasonally shaped market power, energy storage and
many others in order to meet these coming needs. Additionallyhddksigned numerous renewable
resource contracts that help reduce the short position and become a more environmentally friendly utility.

:KHQ FKRRVLQJ KRZ WR PHHW WKH ,,'fV QHW VKRUW SRVLWLRQ
consideration, includig the impact of new generation resources on:

x Ability to provide necessary ancillary services to meet Balancing Authority obligations and
meeting reliability standards;
X Renewableportfolio standards;

X Greenhouse gas emissions;
x Total power supply costs; and
,,'fV ILQDQFLDO FRQGLWLRQV

x

CapPACITY DEFICIT

The IID observes the peak of each month compared to the supplies expected to be available in an
supply/demand analysis. The graph below describes the monthly capacity position where above zero is a
long positionand below zero is a short position:
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Exhibit44: Monthly Net Capacity Position (MW)

Even though the IID must acquire sufficient capacity to meet its forecasted loads, it must be careful that it
does not pay for energy il[FHVYV RI LWV ORDG UHTXLUHPHQWY 7KH ,,'fV FDS
in the April through October time period with excess capacity in the November through March time period.
Additionally, it is important to note that the net capacity positior h@ur may not necessarily match the

peak load hour, especially as more and more intermittent resources become commercially operational. The
graph below illustrates how the hour of peak load (1600) does not match the hour of the shortest position:

Exhibit45: Monthly Net Capacity Position (MW)
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TYPES OFGENERATION RESOURCES

There are three basic kinds of generation resources: base load, peaking and intermediate. Acquiring the
right mix of resources is necessary to meet load dotest cost.

BASELOADRESOURCES

Baseload resources have a capacity f&twfr between 60 and 100 percent. Baseload resources are
characterized by high construction costs and relatively low energy costs. Baseload resources include coal,
nuclear, hydroeledt run-of-river and combined cycle generation. In addition, geothermal generation is
usually classified as a base load resource since it is intended to operate for all hours.

RENEWABLE(GREEN RESOURCES

Renewable resources that qualify as a CEC cerifiedshewable resource typically contain a wide range

of availability in the intethour. Green resources such as biomass and geothermal tend to have higher
capacity factors ranging from &b percent. However, green resources such as wind and solar generatio
have lower capacity factors ranging anywhere fromd@Qpercent and are heavily dependent on non
controllable factors related to weather. In a solar resource, if the scheduled output is 20MW in a given hour,
but suddenly clouds cover a portion or alltieé sunlight providing the fuel to the solar panels, then the

18 The capacity factor is defined as the ration of actual generation to potential generation and is calculated as:
Annual Capacity Factor Gactual generation during the year)/ (8760*unit capacity). Capacity factors can also be
calculated by month with the formula being changed to reflect energy generated during the appropriate time period
divided by the potential generation during the tireeiqd.
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actual output becomes 11MW. This 9MW loss must be made up by other resources in the IID system and
can present an operational pressure to the IID system stability.

PEAKING RESOURCES

Peaking resurces have low capital costs but high fuel and operating costs. Examples of peaking resources
include combustion turbines and older, inefficient generation facilities. Additional ramping generating
facilities will be needed if the IID adds any additiomalpacity of solar or intermittent resources. As
additional intermittent renewable resources come online, 1ID will need to place special attention on the
reliability condition of the IID system to closely monitor system stability. As outlined earlier sn thi
document, intermittent resources may cause reliability instabilities that will require the 11D to possibly
acquire additional quick responding generation, such as peaking resources.

INTERMEDIATERESOURCES

Intermediate resources are, by elimination, neses that are neither peaking nor base load resources. There
are few examples of actual intermediate resources other than hydroelectric resources (with water storage
rather than rwof-river) and combined cycle resources. However, many of the moderrolegizally
advanced combined cycle resources are used as base load resources because of their high efficiency.

SUPPLY CURVE WITHRPSINTEGRATION

With the recent developments in greenhouse gas requirements and renewable resource integration, the
energyindustry has seen a major shift in supply resource stacking and traditional supply dispatch order. In
the past, a common supply curve would show the base load resources with the lowest dispatchable costs at
the bottom of the curve, but with renewable caciis that are essentially must take, the supply curve is now
filled with the musttake base load resources at the top of the curve since renewable prices are typically
higher than conventional energy prices. This, of course, all depends on the pricealfgzes and power.

The graph below illustrates a traditional supply curve with the newest developments of renewable resource
integration included in the curve.

Exhibit46: 2013 Supply Curve
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CAPACITY VERSUENERGYCHARGES

Unlessthe energy is bought for all hours of the day (a base load purchase), power purchase agreements
include a capacity charge. The capacity charge is the reservation charge for energy and is priced as a cost
per kWtmonth or a fixed charge for the right to geate energy from the contracted capacity.

The capacity charge will vary depending upon the expected use of the generator. An agreement that
anticipates that the generation facility will be used sporadically during the peak periods of the month will
have ahigher capacity price than an agreement that contemplates frequent use.

Energy can be priced a number of ways. Generally, the price is quoted in the price perfdd\@ample,
$50/MWh.

When calculating the total delivered cost of energy, both the ¢g@aa energy cost must be included.
Knowing how the resource will be used is important in determining what type of resource will minimize
total costs.

Generally, base load resources have a high capacity factor (reflecting the high capacity costsdassociate
with building base load generation) and low energy costs. Peaking resources generally have low capacity
costs but high energy costs.

If the unit will to be operated as a peaking facility or with a low capacity factor, the best, or most economic
choice & resources, are those with low capacity costs and high energy costs. If the unit is going to be
purchased to meet base load requirements, then a purchase with a high capacity cost and a low energy cost
is generally most economic.

TECHNOLOGICALADVANCEMENTB AS ARESULT OFCHANGINGLAWS
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In the United States, a change in law may present a competitive opportunity for entrepreneurs and
industrialists to research and develop new technologies or improvements to existing technologies to
decrease the cost of prodion, and thus reduce the cost impact to the affected compliant entity and public.
With these improvements, 11D has the opportunity to aid in the development of new technologies that allow
the Imperial Valley to be at the forefront of making renewableggresgisier to integrate and less expensive.

IID has explored various technologies that help increase the efficiency in geothermal and solar power
generation and the continued approach in a prudent manner will allow IID to reduce costs for the 11D
ratepayer Recently, [ID made state and national news by taking a significant step in working with the
county of Imperial to advance a joint effort that would lead to the restoration of the Salton Sea, protect
public health, benefit the local economy and the vésiife that depends on the sea, all while protecting

TV (QHUJ\ %DODQFLQJ $XWKRULW\ 7KLV HIIRUWgen&r@iehQJ ZLWK
technologies, will work together to allow 11D to move forward as a leading puidiehed utility.

SUMMARY OF RESOURCETYPES

Baseload resources are characterized by high capacity costs and low energy costs and peaking resources
are characterized by low capacity and high energy costs. The following exhibit shows the average cost of
peaking and base load genavatresources at different capacity factors.

Exhibit47: Conventional Resource Cost: Baseload vs. Peaking
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At low capacity factors, the capacity cost of base load resources dominates the total cost of generation,
while athigh capacity factors, the high energy and operating costs dominate total costs of peaking resources.
As a result, base load resources should only be acquired when the expected capacity factor is going to be
above 60 percent and peaking resources sholjderused when the expected capacity factor is below 25
percent.

An important screening tool for identifying the type of resources required by the IID is determining the

approximate capacity factor of potential new resource additions. Once the capaoityidadentified,
appropriate technologies can be specified.

LoAD DURATION CURVE

Another useful screening tool for the type of resources needed in the future is the load duration curve for
the 1ID. The load duration curve shows how many hours each gadrelxceeds specified amounts and
provides information on the characteristics of new resources required by the utility.

Exhibit48: 2012 Load Duration Curve
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Several interesting facts can be drawn from the load duration.d-irst, base load requirements are around
350MW. Baseload resources are available for dispatch all hours of the year (excluding planned and forced
outages). Generally, a utility should acquire enough base load resources so that it is slightlpuoidg, ar
2,000 hours of the year (or roughly 20 percent of the time). The IID has control over the dispatch of its
resources and can back down thany of the natural gageneration plants to reduce any surplus energy.

The second important fact to recogniza#sSKDW ,,'fV ORDGY DUH RQO\ DERYH 0: IRL
the year and above 90@W for less than 150 hours of the year. This means that the IID is required to
purchase expensive peaking capacity during the summer months to meet load that onfgrdessrthan

150 hours.

As will be shown in a later section, demagide management programs can reduce the daily peak demands
and reduce the need for expensive peaking capacity. If the 1ID can implembiw58f demandside
programs, it would be displeng generation resources that are only used around20&0hours per year,
primarily during the higkcost, onpeak hours.

The load duration curve shows that the IID should acquire arount®D0f peaking capacity or energy
required only around 25 percenftthe time. This type of energy comes from power purchase agreements
and combustion turbines or older, inefficient gas and steam units that have low capacity costs. This means
that 11D should acquire seasonal3Imonths of the year) call options wheoenge may be called upon more
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often with a strike price that is expected to be competitive to the market spot price and also 11D should
DFTXLUH VRPH FDOO RSWLRQV WKDW ZLOO RQO\ EHh&FRQHD IHZ WL
so that the ID pays a diminutive option premium. This allows IID to reduce the overall cost to supply

power to the consuming rate payer.

This indicative analysis shows that to meet annual load requirements the IID requires approximately 375
400 MW of peaking energy (aapacity factor of 1 to 25 percent), 3800 MW of base load energy (a
capacity factor of 60 to 100 percent) and 300/ of intermediate capacity or energy available for load
with a capacity factor of between 25 and 60 percent.

LoAD DURATION CURVE FORFUTURE YEARS & BASELOAD RESOURCES

Currently, the IID is challenged with this conventional goal of meeting resource requirements at a minimal
cost combined with the requirement of meeting RPS targets. Most renewable resources are not dispatchable
and are cosidered must take in most circumstances. Geothermal and biomass resources, which contain a
capacity factor of about 985percent will be stacked at the bottom of the stack as usual with other typical
base load resourcesowever, other renewable resourcegch as solar generation, would also be stacked

at the bottom of the stack, even though the annual capacity factor is anywhere bet@@pargdnt, much

greater than a typical base load resource. With the requirement of energy (MWhs) RPS targets and th
capacity (MW) planning strategy, 1ID is forced to take more capacity in certain hours than what customer
demand requires.

The following exhibit illustrates this challenge in the load duration curve projection for 2019 and the stack
of expectednusttake/base load resources over the course of the year.

Exhibit49: 2019 Load Duration Curve with MuStake/Baseload Resources
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As shown on the previous page, there are a few hoursd@@DOwhere 11D may potentially be longtiv
musttake resources. This has a cost and a market risk associated with it. With the requirement to continue
to bring on more renewable resources to meet the RPS requirement, 11D could minimize the risk of being
long in the winter time by continuing tmnsider seasonal contracts that are economical. This is a challenge
because most renewable developers need guaranteed annual contracts for the financing of projects.
Technology types that qualify as renewable, such as biogas (particularly in state, tiegatpows 11D to

flexibly dispatch the renewable resource at a competitive price, could have operational benefits but have
regulatory, volumetric and cost risks associated with it. There are a lot of regulatory risks veiftis tae

biogas as well ag limited supply in state. Another way to observe this is by looking at the net position on

an hourly basis, using 2019 as an example year:

Exhibit50: Hourly Net Position and Excess Generation Forecast
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A more palatable way tobserve this is by looking at the daily max vs the supply where above zero
represents excess generation to be sold at fluctuating prices that may result in higher costs:

Exhibit51: Daily Max Excess Generation Forecast
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Using a load duration curve and hourly/average position are a screening tool that provides a starting point
for more exhaustive analysis. The price that the IID pays for different types of resources will ultimately
impact the optimal amount of each type afaerce that the IID purchases.

TRANSMISSIONCOSTS ANDLOSSES

Whenever the IID purchases energy from outside its service territory, it must purchase transmission
capacity. Transmission costs vary according to the contract path that the IID uses.

Purchasesrbm the CAISO are expensive, generally around$10 0: K KLJKHU WKDQ ,,'fV RWKF
trading hub at Palo Verde. The CAISO adds an export fee that includes ancillary services, grid management
charges and other costs that purchasers within its balasdiihgrity must pay. The IID also does not know

if it will be required to pay any congestion charges on the CAISO system, although generally congestion

from the CAISO to the IID is low. Selling energy into the CAISO does expose the IID to potentially high
congestion charges.

Purchases from east of the Colorado River tend to have lower transmission charges than from the CAISO,
generally around $$8/MWh. However, if the energy passes through multiple balancing authorities or
substations controlled by differéd HQWLWLHY WKH WUDQVPLVVLRQ FKDUJHV DU
and transmission charges can quickly escalate.

The IID also has to account for transmission losses. Some entities (such as the CAISO) deliver the
contracted amount and charge the ftid losses. Others just deliver the contracted amount less losses.
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Generally, the magnitude of losses faced by the IID is around three to five percent, although they can be
considerably higher if the generation source is in Utah or Colorado.

When the IID nakes its purchasing decisions, it also includes both transmission costs and any associated
losses. The IID needs to continue to expand its transmission infrastructure to reduce the exposure to high
transportation line losses. Transmission expansion veitl allow the IID to access other liquid energy
markets that are advantageous when stacking resources to serve load. Additionally, transmission resources
that contain both import and export capabilities allow for potential energy sales to further reduce cos
impacts of operating the system. The IID intends to sustain a healthy balance of serving load with imports
and internal generation. If 1ID is dependent upon too much internal generation, then when observing
numerous outage/emergency risks over the confrgvery hour of each year moving forward, the IID
ZRXOG QHHG WR EXLOG D :PRUH WKDQ H[SHFWHG™ DPRXQW RI LQW
requirements and other reliability requirements needed to operate the system reliably. This apprbach

quite costly. On the other hand, if the IID is dependent upon too much import capacity, then the inevitability
of transmission line outages can cause an equally problematic situation when observing every hour of each
year moving forward. The folloiwg exhibit shows the annual balance of imports vs. internal generation

for 20112017.

Exhibit52: Imports vs. Internal Generation by Year (2617)

Historically, the 1ID experienced higher levels of imports due to the econaadidity of accessing
external markets, but when renewable resources located within the 11D territory become commercially
operational, as was the case in 2012, the internal generation will increase and the need for economic
displacement imports will natally decrease. This evolution of operating practices must be balanced to
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ensure that IID is compliant with regulatory and legislative policies and, at the same time, taking advantage
of energy market opportunities with a salubrious balance of importsterdal generation. Further, the

RPS required renewable resources should be factored into the balance formula since they are not
dispatchable and are essentially all must take causing a growing trend of more internal generation than
imports. This will bediscussed further in chapters 10 and 11.

While the summer and winter loads are extremely atypical from each other, IID maintains a good balance
of imports and internal generation to serve load. However, on a monthly basis, the balance can shift due to
geneator outages, transmission line outages, and other force majeure events that can shift the balance of
imports and internal generation. The following exhibit shows the moAationth balance for the last two

years considering the various motttfrmonth sitiations that have caused the disparity of imports and
internal generation.

Exhibit53: Imports vs. Internal Generation by Month (2017)

In addition to the annual and monthly observation of balancing supplies between inmgbitgeanal
generation to serve the IID load, 11D must also consider the impact of exported generation. The IID system
area contains thousands of megawatts of either already existing or potential resources for development that
can be wheeled through th®IEervice territory to serve load in other areas to the north, west and east. As
RPS requirements grow over time for the state of California, there is a good possibility that the other states
will follow the aggressive and high level of RPS requirementsceSIID is an area rich in renewable
resources, IID must consider the possibility for higher revenue streams from exporting energy to other
areas.

IID must also continue to observe, understand and communicate the benefits and risks associated with
increadng activities with other balancing authorities such as the CAISO. Other balancing authorities have
their own separate standards that may not necessarily prioritize the needs of IID. This can result in curtailed
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energy schedules and high congestion ortional marginal prices. On the other hand, other balancing
authorities encompass the benefit of an access to other markets for wheeling service revenues and even
energy sales from the 1ID generation. IID must consider these dichotomies when integragimg g/l
resources and planning for the future.

OVERALL RESOURCENEEDS

Based on analysis, IID will need to consider new peaking onigsergy storagadded around 2019 and
2026,other new quick responding resources must be considered ir2R30df retiements are above and

beyond the recommended retirement& A ,,'fV VXSSO\ DFTXLVLWLRQ XQLWV ZLOO
seasonally shaped resources every year during the summer months. Thesd seads can range from
100-385VIW usually shaped arourtie peaking months of Ma@ctobe. These additional resources are

not only to meet forecasted capacity needs, but also to enhance the reliability of the 1ID system when
renewable resources are integrated moving forward. The exhibit below represenisidtedrenewable

resource diversity for 2022030.

Exhibit54: Resource Diversity by Resource Type 22030

The following exhibit depicts how the short RPS position and annual generation position can lie filled
the case 08B 100
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Exhibit 55: Resource Diversity by Resource Type 28030underSB 100

Traditional Baseload resource needs are set to zero since the amount of base load resources should not
exceed winter loads and most of the base load needs moving forward will be filled with renewable
resources, which can have various output efficiencies for contzdstihnologies. The renewablesource

additions will be most likely be base load that are must take andigpatchable.

ENERGY EFFICIENCY AND DEMAND SIDE MANAGEMENT PROGRAMS

California leads the nation in energy efficiency amewable energyrograms. Rigorous
environmental regulations and evolving energy policy place the state at the forefront of environmental
stewardship.

Energy agencies within the state adopted an Energy Action Plan that has been a catalyst for numerous
energyrelated pdOLFLHV ,Q WKH ($3 HVYWDEOLVKHG D SORDGLQJ RUGH
resources that prioritizes energy efficiency. Since that time, a number efnstatiated regulations have

been enacted to support this policy, such as Senate Bill 10303Bdquires public and private gas and

electric utilities to first acquire all available energy efficiency and demand reduction resources that are

cost effective, reliable and feasible before conventional generation or other resources.
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IID is committed to investing in all available energy efficiency and demand reduction as a supply
resource. The IID offers a variety of conservation and DSM programs intended, in part, to alleviate
electric generation requirements and avoid expensive peak purchaseeobpdhe market.

Conservation programs are designed to reduce the total amount of energy used while DSM programs are
designed to shift energy use from high cost periods to low cost periods and reduce the cost of supplying
customers.

New legislation, #HUJLQJ WHFKQRORJLHY DQG HYROYLQJ FXVWRPHU SUHI
efficiency and demansdide management programs.

Exhibit56:. Conservation and Daily Load

Exhibit57: DSM andDaily Load
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&XUUHQWO\ PRVW SURJUDPV ZLWKLQ WKH ,,"fV SRUWIROLR DUH FF

WKH FXVWRPHUTV FR @vedy;Sowdv& QutDr&pBodramy Maymbé designed to shift
customer orpeak use to ofpeak hours.

EVALUATION OF PROGRAMS

Conservation and DSM programs can be evaluated in a number of ways. Prior to implementation, and
periodically throughout an existing program, eeffectiveness tests are applied to determine if the
investments are comparable to petter than, the range of other available resource options. There are five
industrystandard costffectiveness tests used to compare the benefits of energy efficiency with the costs
to invest in implementation of the efficiency measures.

AsageneraUXOH &DOLIRUQLD XWLOLWLHV GHHP D WRWDO UHVRXUFH I

effective program. However, comprehensive evaluation using a combination of the various tests provides
for more definitive assessment of impacts and eftbetprogram will have. Benefits and costs used to
evaluate cost effectiveness of energy efficiency and DSM programs and services are identified in the
exhibit below. The following is a summary of the five approaches to evaluation:

1. Participant Cost Tés xThis approach provides an assessment of the costs and benefits from
the perspective of the customer installing the measure(s). PCT of 1 or above indicates that the
customer will see net savings over the expected useful life of the measure.

2. Utility/Program Administrator Cost TesttOpposite of the PCT, this approach assesses the
costs and benefits from the perspective of the utility implementing a program. A positive PAC

result indicates that the costs to save energy are lesgtard XWLOLW\V FRVW WR GHOI
SRZHU $GGLWLRQDOO\ WKH FXVWRPHUYY DYHUDJH ELOO VKR

implemented.

3. Ratepayer Impact Measure TesEhis test evaluates the potential impact the program may
have on the overall eledt rates. As RIM results tend to be negative, many utilities, including
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IID, emphasize the results of PAC tests over RIM to balance the distribution of rate impacts.

4. Total Resource Cost TesfAs the primary evaluation approach, the TRC illustrétedotal

benefits and costs to both participating and nonparticipating customers. This test shows the net
benefits of the program as a whole without regard as to who (utility or customer) pays the cost of
the measure(s) installed.

5. Societal Cost TesttThe SCT includes both costs and benefits that are not captured monetarily
in the TRC such as greenhouse gas reductions or other environmental benefits.

Exhibit58: Cost/Benefits of Conservation and DSM

COMPONENT PCT PACT RM TRC SCT
Energy and capacityelated avoided costs Benefit Benefit Benefit Benefit
Additional resource savings Benefit  Benefit
Non-monetized benefits Benefit
Incremental equipment and installation Cost Cost

costs

Programoverhead costs Cost Cost Cost Cost
Incentive payments Benefit Cost Cost

Bill savings Benefit Cost

Source: California Public Utilities Commission (CPUC). (2001). California Standard Practice Manual: Ecot
Analysis of Demaneide Programand Projects.
www.energy.ca.gov/greenbuilding/documents/background/0:d_CPUC_STANDARD_PRACTICE_MANUAI

California Assembly Bill 2021 (Levine) that was signed into law in 2006 expanded upon several existing
energy efficiency policies, including SB 1037. Among other mandates, it requires all poblivhg

utilities to perform thirdparty measurement and faation studies of their conservation and DSM

programs. These independent program evaluations, commonly referred to as EM&V, are performed by

third parties to provide an unbiased assessment of programs as well as measurement and verification of
energy, dDQG DQG SHDN VvDYLQJY JHQHUDWHG WKURXJK WKH SRUWIR
evaluation of its programs on admnual basis, covering programs for a4year cycle. Not all programs

will be evaluated in each evaluation cycle. Programs that gerleeat@ost energy savings will be

routinely assessed while others will be included on areasled basis.

Evaluation results allow the 11D to determine if its programs are effectively reducing energy use by its
residential and commercial customers. Usirigrmation from this report, local demographics and the
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., IV RYHUDOO VWUDWHJILF JRDOV H[LVWLQJ S-effiectielpyfamsJH DV V H\
should be expanded at the expense of some of the less effective programs. Programgseraefan

participating customers may be scaled back or eliminated unless they have significant environmental or

other societal benefits to the 11D that cannot be quantified for customers. At times, the IID, at its sole

discretion, may invest in prograros projects with lower TRC values if they align with specific strategic

or policy-driven goals.

ENERGYEFFICIENCYPORTFOLIOTARGET

Assembly Bill 2021 also requires each publicly owned utility to identify all potentially achievable cost
effective electricity efficiency savings and shall establish annual targets for energy efficiency savings and
demand reduction for the next-§8ar peiod. 1ID has joined together with California Municipal Utilities
Association in partnership witorthernCalifornia Power Agency) and tt@outhernCalifornia Public

Power Authority to collaborate on the development of individual utility energy efficiendydemand

reduction targets. The targets are based on a methodology developed by the Rocky Mountain Institute, an
independent organization with weltcepted energy efficiency expertise in the industing RMI model

is designed to estimate the techniéall extent of energy efficiency potential without regard to

practicality or costs), cost effective and feasible energy efficiency potential.

&RQVLVWHQW ZLWK SURYLVLRQV RI $% WKH WDUJHW-V DGRSWH
evaluaWHG LQ DQG QHZ ILIXUHVY ZHUH DGRSWHG WKH H[KLELW EHC
program year through 2027.

Assembly Bill 2227 (Bradford, 2012) modified the evaluation period for energy efficiency targets from
every third year to every fth for the subsequent years.

6HQDWH %LOO 'H /HYyQ HQDFWHG WKH 3&OHDQ (QHUJ\ DQG 3RO
established targets to increase retail sales of renewable electricity to 50 percent and double the energy
efficiency savings inlectricity and natural gas by end uses by 2030. IID is evaluating emerging

technologies and innovative program concepts to develop ayealtirunning program portfolio to meet

the energy efficiency targets set forth by this legislatitmthe upcomindarget setting process, criteria

specific to the doubling of energy efficiency targets of SB 350 will be incorporated into the analysis to
establish the roadmap that IID will use in an effort to meet the substantially increased targets by 2030. In
the irterim, IID has performed preliminary analysis to determine the moseftfestive approach to

increasing energy savings toward the mandated goals given current funding levels. Based on these results
and absent additional funding for the energy efficigmatfolio, the Energy Department may consider
reallocation of a larger portion of the overall energy efficiency public program budget toward the

Customs Energy Solutions program to capture savings from a customer segment with the largest

potential.

Exhikit 59: Program Level ResultgNet Energy (MWh) Savings at the Customer Meter
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Exhibit60: Program Cost to the Utility

In 2015, Assembly Bill 802 (Williams) was also passed into law, replacingxiséng AB 1103. AB 802
sets the framework for a new energy use disclosure program, which will allow owners and operators of
commercial and multifamily buildings containing 50,000 square feet and more to better understand their
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energy consumption throughandardized energy use metrafsl2 months of historical wholeuilding

utility data. The wholéuilding energy use approach depicts how the building is performing as an entire

system, facilitating building owners to make more effective decisions ogyeeficiency upgrade#\s

HQHUJ\ WDUJHWY DUH UHHYDOXDWHG DV SHU $% OHJLVODWLR
public program budget will be considerable factors in the adoption of the new figures.

On August 3, 2015, the Enviroremtal Program Agency, under Section 111(d) of the Clean Air Act,

finalized the Clean Power Plan, a rule that sets performance rates and individual state targets for carbon
GLR[LGH HPLVVLRQV IURP H[LVWLQJ SRZHUusiepbr@eiviégakdtOLIRUQLD
hour ZKLFK LV ORZHU WKDQ PRVW VWD W HilfeulyandobgSt tHeRMdQ LD TV VWD W
stringent in the nation. The CPP was met with several legal challenges and on February 9, 2016, the

Supreme Court issued a stay on the em@iment of the plan halting its implementation pending the

resolution of the challenges. IWill continue toprepare for potential compliance should the legislation

be upheld.

7TKURXJK WKH ,,"TV HQHUJ\ HIILFLHQF\ HIIR "y savindJdvwe? 165,998/ KU R X JK
megawatt hours saved.

Exhibit61: Proposed and Achieved Energy Savings Targets

These targets consist of energy savings and dennaddction potential in existing buildings and new
construction for residential, commercial and industrial sectors. Figures are reported to the state and
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published annually in the Energy Efficiency in G&lifv] [+ Wp o] WA E » S$}E E %} ESX

Exhibit61: Incremental Annual Market Potential for Energy Savings
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Source: 201TID Energy Efficiency Resource Assessment Mokdctricity & Natural Gas

EFFECTS OFEXISTING PROGRAMS

To support ttH V W D Wtétrfi ¥néddy @oals, a number of mandates have been implemented to not only
encourage but to prioritize investments in all available energy efficiency and deacardion resources

that are cost effective, reliable and feasible. As suchfoaik utilities are to first meet load with these
investments prior to procurement of other resources. On an annual basis, [ID and other utilities report
investment funding, cosffectiveness methodologies and independent evaluations to the boardtehe st
and our customers.

From 2015 through 2017, conservation programs implemented by the IID saved participating customers
approximately 52,562.43 MWh in energy savings 17.74 in peak MW savings. The most successful
programs, in terms of energy saveds baen the Custom Energy Solutions Program. Overall reported
savings were a result of various measures within the residential and commercial sectors.
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Exhibit61: Summary of 2082017 Energy Savings

Description of Existing’rograms

The 2018 program portfolio is structured to allow IID to meet their annual target of 15,674 MWh. An
overview of each program is provided below.

RESIDENTIALPROGRAMS

Residential Energy Audits- This program allows residential customers to qéyaetergy consumption
DQG WR GHWHUPLQH PHDVXUHVY WKDW FDQ EH DSSOLHG WR PDNH V

Energy Rewards Rebate Program This program offers residential prescriptive rebates for qualified
energy efficient measures such ascanditioners, ENERGY STAR® refrigerators, windows, attic
insulation and pool pumps. New to the 2016 program is the ENERGY STAR® clothes washer incentive.

Refrigerator Recycling - The IID offers a $50 incentive and free refrigerator pickup with proper
recycling services to our customers. This program targets older, less efficient units and those kept in
basements or garages.

Quality AC Tune-Up - This program provides maintenance services designed to improve the operating
efficiency of existing centraliaconditioners or heat pump3.he most recent program design included
the addition of an efficient fan controller measure.

Payment Assistance The IID offers incomegualified assistance programs designed to help customers
meet their energy needs. Rdiscounts are offered to incorgealified customers and a special rate is
offered for those using critical medical equipment. A financial assistance program is also offered to
customers facing financial crisis that are at risk of disconnection for noepaym
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COMMERCIALPROGRAMS

Custom Energy Solutions Program CESP offers financial incentives to commercial customers

intended to offset the cost to purchase and install qualifying energy efficiency measures. The measures
must retrofit, replace or upgradéd equipment with new, energpfficient technologies that exceed the
applicable Title 24 energy efficiency requirements.

New Construction Energy Efficiency Program- NCEEP is a nowesidential new construction and
renovation energy efficiency program that combines an integrated design process with financial
incentives for energgaving design at least 10 percent above the current Title 24 requirements.

Commercial Energy Audits - This program allows commercial customers to meet with an energy
VSHFLDOLVW WR HYDOXDWH WKHLU EXVLQHVVY FXUUHQW HQHUJ\ X
consumption, making their facility more energy efficient.

Energy Rewards Rebate Progran - 1ID offers nonresidential customers prescriptive rebates for

qualified energyefficient measures. Measures must retrofit, replace or upgrade old equipment with new,
energyefficient technologies that meet and exceed the Title 24 standards. Qualifyihugipcategories
include programmable thermostats, HVAC equipment and motors.

The 1ID is also looking to new and emerging technologies such as home energy management systems and
smart thermostats that offer customers new opportunities to manage éngir ese. As these devices

become more economic and integrated with each other, customer systems will offer automatic responses
to changing utility price signals in real time, optimizing the operation of key appliances and energy
systems to manage peak derd and reduce costs.

RATES
The 1ID also offers interruptible and higloltage rates for its large commercial and industrial customers.

Key Customer Demand Response Program (Interruptible Load Program) This program was

developed in 2010 with a tagparticipation of 25MW within three years. Program guidelines require
enrolled large commercial and individual customers with onsite back up generation to curtail a minimum
of 500kW upon timed notice by IID. Failure to curtail contracted reductionsesililt in a financial

penalty. This generation can be used to reduce load during times of system stress either due to
transmission or generation curtailments or if load exceeds forecasted demand.

High Voltage Rate Discount Program Under this program,ustomers take electric services at 34.5

kilovolts or above at a single point of interconnection. The customer maintains all necessdoystep
transformation and facilities beyond the transformer, which IID would normally own. In return, 11D will

providea discount on the maximum demand energy charge and energy cost adjustment charge. The
UHGXFHG HOHFWULF UDWH RIIVHWYV VRPH RI WKH FXVWRPHUfV FRYV
substation equipment.
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RENEWABLEENERGYPROGRAMS

In2018,35sHUFHQW RI ,,"fV RYHUDOO JHQHUDWLRQ GHOLYHUHG WR FX
sourcesTo help customers fully benefit from investments in various renewable options, the 1ID offers

retail renewable programs for customers interested in meadtinga portion of their load with a

renewable resource.

Green Energy Rate

IID hasdevelopda new Green Energy Rate Program that adlowstomers to designate how much

renewable energy they wish to be served with. Customers who elect participation in the new Green
Energy Rate Program, can choose to be served with an even greater percentage of renewables, up to 100
percent.

The programauncked LQ WKH ODVW TXDUWHU RI DQG LW LV HVWLPDWHG
kilowat-t KRXU UDWH E\ WR 7KH PRQWKO\ UDWH ZLOO IOXFWX
renewable resources.

The program will be open to all eteéic customers, with an exception for customers who have installed
on-site renewable systems or wholesale power customers receiving standby service.

The district has allocated 5 megawatts in the initial offering of the program; however, additional
megawais may be added to the program if customer demand warrants an increase.

A champion for renewable energy, 11D has invested millions of dollars in incentives to help customers
take part in its renewable energy programs, including issuing rebates, wéaghssines, tuningip AC

units and offering savings on energy and excess power sold to 11D through net metering and net billing
programs.

Net Energy Metering

Net Energy Metering is a program that was desidnetthe demand side management grimupenefi

IID customers who generate their own electricity using solar, wind, biogas, fuel cell or a hybrid of these
technologies. The program included generating facilities up to 1MW and was offered ocaniest

firstt VHUYHG EDVLV ,,'TV 1(0s S02RWISBHBPISOQWLWRN ,,"fV SHDN GHPDQG

An installed bidirectional meter records the amount of energy (in kwh) delivered by the I1ID to the
FXVWRPHUYV SUHPLVH ZKLFK LV FDOOHG QHW FRQVXPSWLRQ ,W L
generatedd WKH FXVWRPHUfY JHQHUDWLQJ VA\VWHP ZKLFK ZDV QRW FRK
UHWXUQHG WR WKH ,,'fTV HOHFWULFDO JULG 7KLV LV UHIHUUHG W
two amounts is what 11D uses to create the participating ¢ubtdJ fV PRQWKO\ ELOOV

Consistent with AB 920, the IID established a rate to purchase surplus electricity. At the end of a 12

month period, customers who are net generators will be compensated for surplus energy returned to the

grid at the rate stated the current net metering rate schedule. At the end of #mealizh period,

customers that are net consumers, but in any given month within-therit period are a net generator,

that monthly surplus energy will be tallied and credited to the customer §tv FXUUHQW UHWDLO UL

Although IID met its 50.2MW capm the firstquarter in 2016, it extended the program by an estimated
9.6MW to allow for customers that were in the process of submitting their applications an opportunity to
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participate. For th remaining customers that desire to generate all or a portion of their energy
consumption|ID has developed the Net Billing successor program tamaato facilitatecustomer
LOQOWHUFRQQHFWLRQ SURMHFWY WR ,,"fV JULG

Exhibit62: Net Energy Metering Program Installation Summary

Net Billing Program

The Net Billing Program, successor to the Net Metering Program, is designed to benefit customers who
generate their own electricity using solar or wifide program pavese way for new solar development

while at the same time reducing crasstomer subsidization between those with and without solar. Net
consumption is billed to customers on each regular billing frequency and not aggregatedhtorahl 2

period. Any negeneration is compensated on each billing cycle at the applicable Distributive Self
*HQHUDWLRQ 6HUYLFH 5DWH 7KLV LV D YDULDEOH UDWH DQG EDVI
procures solar generation. The rate will be modified as degpnrdd-HVV DU\ E\ ,,'fV ERDUG RI GL

Exhibit63: NetBilling Program Installation Summary

FeedIn Tariff

SB 32, enacted in 2009, rdiced the 1ID to implement a Fead-Tariff. The FIT program was adopted

and approved by the IID Board of Director during the second quarter of 2O a8ticipation of the

adoption of the program, 11D accepted applications for the FIT program on-edimgt, first served basis,
which has been fullyubscribed since January 16, 2013. The tariff provides a simple mechanism for small
renewable generators (less than 3MW) to sell power to the utility at predefined terms and conditions,
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without engaging in contract negotiations.

SB 1332 established Fee@ 7DULII SURJUDP FDSV GHWHUPLQHG E\ WKH UDWL|
demand to the 2011 statewide peak demand. For IID, this cap is estimated to be approxiriéiély 13

(OLJLELOLW\ FULWHULD IRU ,,'"TV ),7 FRQVLVWYV RI WKH IROORZLQJ

1) The project mst be located within the IID service territory;
2) The project must be between 1kW and 3MW;

3) The project must be located and interconnected in a manner that optimizes deliverables of
generation to load centers; and

4) The project must install eligible renewable generation.

Through the tariff, 1ID will purchase all generation from the facility and all Renewiatéegy Credits
will belong to IID. Generating Facilities participating in the Faedariff programmaynot offset load at
the site/facility nor are thegligible for any other lICfor renewable technologies program (i.e., net
metering rate, virtual net metering rate, et&gedin Tariff program participantalsomay not receive
UHEDWHYV |URP Sqlaf Sol6tkans Bragram.

Exhibit64: Number of Distributed Generation Energized per year througlt8 201

ENERGYSTORAGESYSTEMS

As renewableenergy generation tends to be variable, intermittent and off peak, energy storage systems
may optimize the use of significant additional generation that will be entering the grid on an accelerated
EDVLV DV D UHVXOW RI| &hOdat®haQdetidrad tHaDaxpadding BB G& of energy
storage systems can reduce costs to ratepayers, reduce emissions from fossil fuel generation and enable
and accelerate the implementation of more renewable generation and its integration in ICBIifoxh
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electrical system.

On September 29, 2010, the California Legislature enacted AB 2514 directing the California Public

Utility Commission and governing board of a local publiolyned electric utility to initiate proceedings

prior to March 1, 2012ptdetermine energy storage procurement targets, if any. This legislation,

considered the foremost statute relating to utility procurement of energy storage systems, asserts a number
of findings regarding the value of energy storage and barriers that timeébrimplementation.

As part of the proceeding, the board of directors considered a variety of possible policies to encourage the
costeffective deployment of energy storage systems, including refinement of existing procurement

methods to properly Wae energy storage systems. As required AB 2514 in 2014 the IID Board of
'LUHFWRUV DV WKH JRYHUQLQJ ERDUG RI ,," DGRSWHG DQ HQHUJ\
to the time and effort necessary to successfully complete planning and imfzgoreof the reliability

projects. As required by statute, the target was reevaluated in September of 2017. The 11D board

approved Resolution No. 2017 that adopted a procurement target of up to 5 MW to be achieved by

December 2021 if such target isained viable and cesffective.

BATTERYENERGYSTORAGESYSTEM

In November of 2015, the IID held a groundbreaking ceremony to mark the start of construction of their

new 30MW, 20 MWh lithium-ion battery storage system. The battery will increase rétiaacross the

IID grid by providing the ability to balance power and integrate solar while providing spinning reserve

DQG *EODSRXYXMDUHVWRUDWLRQ FDSDELOLWLHY 7KH SURMHFW LV
United States. It will cosist of associated controllers, a substation andkd/9@terconnection. The

project will use environmentally safe lithidion batteriesSome of the énefits of theprojectare as

follows:

- Reliability +This project adds reliability to the 11D grid,dahdistrict can use the battery
V\VWHP WR SEODFN VWDUW’™ XQLWYV DW WKH (O &HQWUR *F
internal sources of generation.

- Environmental+The battery storage system will smooth power supplies and acts as a
spinning reserve, assiments that typically require expensive fossil fuel generation.

- Economic +Reduction in IID operating costs in the first year and throughout the lifetime
of the project which provides significant cost savings to rate payers.

The BESS project wasompleted in mieR016.

OTHERINVESTMENTS

From time to time, the IID invests in pilot projects to assess the impact, benefits and performance of new
and emerging technologies or to test concepts for suitability. These pilots may result in implementation of
full-scale programs if it meets cost effectiveness, qualifications or ghilegn goals. Examples of these
investments may include:

x Development of emerging technologies for the market via a stalk program designed to
demonstrate the costs and bfits to decision makers and increase market penetration in the
technology market.
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X New combinations of existing and new technologies, control systems or software to dramatically
increase the anticipated savings from each component of the system duwergeesyibetween
components, which may be implemented elsewhere.

IID, in its sole and absolute discretion, determines if funds shall be made available and what technologies
and/or approach, if any, will be used to pilot a program. Projects that are typically deemed ineligible for
funds consist of unproven new technolptpol development, research and development or completion of
product development as well as demonstration projects, R&D prototypes, and limited production
technologies that cannot support an effective regional energy efficiency program.

The 1ID welcoms the opportunity to collaborate with other agencies on energy efficiency, renewable or
other sustainable projects and programs. Collaborative efforts allow the agencies to share resources that
benefit both the utility and our ratepayers while providingitkd information that helps determine

whether the utility and its ratepayers will benefit from large scale investments.

eGREENPROGRAM

The Imperial Irrigation District initiated a process to bring inexpensive utility scale solar to its low

incomeres GHQWYV DQG W-KH HHEQ QOMMRI\HMPERNBIdRD evaluated multiple

FRPPXQLW\ VRODU SURJUDPV LQFOXGLQJ 6DFUDPHQWR OXQLFLSDO
'"HSDUWPHQW RI :DWHU DQG 3RZHUTYV 5H StR¥iseUENSrdy.(Eacteddtbese 5LYHU
programs have excellent benefits and were crafted in a manner most appropriate to the individual utility.

IID reviewed its customer needs, its available resources, and developed its own unique solar program

entitled eGreen. T&eGreen Programwas customized to bring solar energy toJoaome families while
EHQHILWLQJ IURP ,,'fV DELOLW\ WR DFTXLUH DWWUDFWLYH HQHUJ!
the benefits of clean, renewable solar power without the need-&iteninstallation.

To bring solar power to its loimcome customers, |ID developed a structure that will brings together the
following:

s Minimal interconnection cas.

T Aggressive pricing on utility scale solar component parts

T The value of Renevide Energy Credits

T The value of Federal Investment Tax Credits (to the Generator)
T .1V RZQ SXEOLF SURJUDPV

eGreen will allow all [ID customers to benefit from solar without concern of property ownership,
structural integrityor financial ability eGreen enhances the ability for all 1ID customers to benefit from
solar.
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To present robust and accurate information about commia#yd egreensolar, the team examined
' TV FXUUHQW GLVWULEXWHG JHQHUDWLRQ SthRidunéhinYy DV ZHOO D
customer choice programs.

Inits analysis ofD FR P P X Q L W-¥ I 1D M@btprddidam the team defined business objectives as:

X X

X X X X X

,QFUHDVH SXEOLF XQGHUVWDQGLQJ RI VRODU HQHUJ\ DQG LW
Create amattractive program in which all customer classes can enroll while being viable, economic

and sustainable for IID

Assure simplicity for customers and IID (administrator) alike

Alleviate the potential load and revenue losses to the utility

Integratesea®\ LQWR ,,'fV ELOOLQJ VA\VWHP

Apply Renewable Energy Credits to Renewables Portfolio Standard

Reduce risk to 11D and its customers by structuring program funding by participants

Customer benefits or the reasons customers choose to participate include:

X X X X X

X

Leverages economies of scale

Offers lower cost of electricity and stable rates

No upfront costs, drofut penalties or system maintenance
No hassle with contractors or red tape

Available to all customergxcept existing Net Energy Metering (NEM) aviidtual Net Metering
(VNM) customers

Increases customer access to solar

And, there are |ID benefits, as well:

X X X X X X X

Gives customers a choice

Increases proactive customer engagement and loyalty
Can be strategically sited

Maximizes production

Optimal distrbution grid benefit and control

Apply RECs to RPS

ProvideD 3JUHHQ ~ FfBricgMmCohh€dtstomers

While identification of the benefits seemed intuitive for the team, the operational and financial analysis
proved to be more complex. Resource Planning conducted a comparison of net operational cost impacts
on various potentiaf H* U H K@&r projectsThis comparison is based on numerous production cost

model simulations that compare how adding a resource will affect daily dispatch operations ever a 20
year period. These studies include integration cost such as, ancillary services, loss of fleaibjityg r

needs, operating reserves, etc.

The first operational study included multiple new facilities: 5 MW, 10 MW, 20 MW, 20 MW (phased in)

and existing Feeth Tariff (FIT) 2 MW (a breakdown of FIT prices can be shown in Appendix B) with

contract pricevarying from $46$70/MWh (no escalation). The study concluded, using the existing FIT
SURMHFWY ZzDV WKH OHDVW H[SHQVLYH RSHUDWLRQDO FRVWYV VLQ
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Any current IID solar project would yield the same resdlts integration of a new facility would cause
risks of ancillary service impacts, larger amounts of excess generation, slightly higher system costs, and
risk of customer participation (which could cause a eoostomer class cost subsidization).

Based orthe first study, management provided the team with a 20 MW project with a $50/MWh contract
price with a buyout option in yeaeven The team evaluated four buyout scenarios: buyout at a Fair
Market Value of $100, $50, $30, and $15 million. The study lcoled the buyout option would need to

be in the range of $1$20 million, but the risks of ancillary service impacts, larger amounts of excess
generation, slightly higher system costs, and risk of customer participation (which could cause a cross
customerclass cost subsidization) would still exist.

The third operational study helped mitigate the excess generation by the applying term sales. Term sales
are sold at forecasted annual market prices at a cost lower than a purchase price which are based on
historical sale dataTwo sale volumes were analyzed: 20 MW and 50 MW, along with different sale
periods: offpeak hours and all hours of the day (24 hours, 7 days), with contract prices ranging from $30
$50/MWh. During this time, the team was providedlegpinion regarding the use of SB 1 funds

(Appendix E), these funds were applied to the FIT projects. The study concluded a 20 MW phased in
project with 20 MW of off peak term sales was the least expensive, in terms of operational cost. The
excess genetian that comes with a new facility is sold back to the market, therefore recovering some of
the costs of integrating the new resource to the IID supply stack. The operation cost savings by utilizing
term sales for the new 20 MW facility would be $10,006,0NPV) over a 2§ear period. Please note:
WHUP VDOHYVY ZRXOG VWLOO FDXVH ULVN DQG ,,'fV ULVN SROLF\ ZR
adding a new 20 MW facility, it would createsscustomer class cost subsidization if IID does not

fully subscribe the 20 MW.

At the request of management, the team evaluated only the 20 MW new facility at $30/MWh with
additional scenarios: high market price forecasts, economic sal@er8eht 6 perceni 11 percentspin
requirements and shutting downeomnit in the winter and summer. These scenarios would mitigate the
ancillary services impact and excess generation. The study concluded that all scenarios yielded
operational savings for IID, but the greatest savings came from economic sales. Theyastraiucted

was built off the previous study and combined@Ecentspin requirement, economic sales and shutting

down one unit in winter and summer. This scenario would yield the greatest savings of $344,058,000 over
a 20year period (NPV). Pleaseteoeconomic sales, reducing spinning reserves and shutting down one
XQLW ZRXOG FDXVH ULVN DQG ,,'fV ULVN SROLF\ ZRXOG KDYH WR E
MW facility, it would create &rosscustomer class cost subsidization if 1D does fully subscribe the

20 MW.

A high level of the multiple studies conducted are shown in the illustration below, the full detail with
analysis can be found in Section 5.3.
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Exhibit65: History of operational studies

CSP vs Existing

{5MW New

{10MW New
{20MW New
{20MW New Phased
{Existing FIT

CSP vs Existing (Ne
Pricing & Buyout)
{1MW

ELAANE

{10MW New

{20MW New

{20MW New Phased

{ Existing FIT

CSP vs Existing (Ne
Pricing + Term Sales)

{10MW New

{20MW new

{20MW Phased

{2 MW FIT
{Information re: Excess

generation & ancillary
services

Added 20 MW with
System Solutions
Tested

{High Mkt Price Assumption
{Economic Sales
{3.5percent Spin

{6percent Spin

{11percent Spin

{1 Unit winter; 3 units
summer

Recommendation for CommuniyD V H &U3HHS0Dlar Program

Added 20MW with
System Solutions
Tested

{With economic sales,
3.5percent spin and shut
down of 1 unit

After evaluation of various solar structures, 11D entered an23year power purchasegreement with
Citizens Energy Conration for 30MW of solar energy to serve approximat&h;,000 lowincome
electric customers under the L V WeGLteElWPipgranT he solar project will be located on approximately
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200acres of districbwned land, leased to Citizens, aBhk)RQQHFWHG WR ,,'fV HOHFWULF V\V
will usethe energy purchased frometproject to lower thenergy bills of itqqualified lowincome

customersnany of which reside in areas designated as disadvantaged communities by CalEPA and
CalEnviroScreen related 8B 535 Citizens Energy, a nonprofit energy company wittobust portilio

of utility-scale solar projects, haa existing commitment through its stake in $umrisePowerlink

transmission line running throughe Imperial Valley to invest in programs that serve-iloeome

FXVWRPHUV LQ ,,'fV VHUYLFH DUHD

TheeGreerProgramLV LQWHQGHG W-iRcontd te¥idential §nergy Rssistance program

participants. Those participants currentlygiee an oRELO O VXEVLG\ WKURXJK ,,'fV 5(%$3
purchase agreement is for aya3ar term with a beginning cost of $29.per MWhr. There are certain

market conditions at this time that may drive an increase in the per MWhr price; thoseqodaases will

be subject to future review and approval by the IID Board of Directors. There is optionality at the end of

the PPAWHUP IRU ,,' WR SXUFKDVH WKH IDFLOLW\Y LL DJUHH WR C
project. The target commercial operation date for the generation is Jun 2019; that date may change based
upon the permitting and interconnection processedf iStaorking on guidelines for theGreen

Programand will bring those back to the board for review and approval prior to commercial operation of

the generating facility.

The PPA is for 30 MW; 20 MW is procured by 1ID and 10 MW donated to IID by additenergy ale

SXUSRVH HQWLW\ WR VHUYH LWV F RrieéhewarepbQevd. THERPPRBA4B LD O &R XQ
beginning price per MWir of $29.75 for the 20 MW; when the contributed 10 MW is factored in, the

effective price per MVihr is $19.83. The PPicludes an annual price escalation of 0.5 percent for the

entire 23year term.

7KH SURMHFWYV RXWSXW LV H[SHFWHG WR TXDOLI\ DV D &DWHJRU\
Code portfolio content category requirements. 11D will work witlizéins to ensure the project is pre
certified through the California Energy Commission.

IID will assume all costs of transmissipnovider interconnection facilities and network upgrades for the
SODQWITV SK\VLFDO FRQQHFW L ReQpansibleioKadl customéntendédhRectn WLIHQV LV
IDFLOLW\ FRVWYVY DV WKRVH WHUPV DUH GHILQHG LQ ,,'fV RSHQ DF
in the permitting process through the County of Imperial for the solar plant. 11D will be respdosibl

permitting the interconnection facilities and any network upgrades.

The generation addition will have an approximate annual financial impact ain#iRo®. These costs

will be paid utilizing the public benefit fund balance account until funds have been depleted at which
time the funding source will be reassessed for potential funding from the public benefit charge or the
energy cost adjustment.

eGreen Erollment

H*UHHQ ZLOO DXWRPDWLFDOO\ HQUROO 5($3 FXVWRPHUV ZKHQ WK
is to have 10@ercentallocation ofits REAP customers to eGreédnce all REAP customers have
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transitioned to eGreen, the remaining Mitdy be offered to customers and businesses until the entire
system capacititas been fully allocated. Program levels will be analyzed monthly in order to confirm
allocation.

eGreen Ancillary Benefits

x Solar generation pricing is lower than-peak energy markeiricing.

x Dispatch flexibility, 11D can shut down or sell the energy output during favorable market
conditions, further increasing cost savings

X Project owner will operate and maintain the facility; costs are imbedded in the price of energy

X Production panaeters are established in the lelegn agreement between IID and developer

IID believes eGreen better serves its customers by providingVegngU P EHQHILWY SDUWLFXODU
low-incomequalifying customersesiding with areas designated as disacagad communities as
defined in SB 535.

Alternatives:

An alternative would be to implement a larger new facility of 20 MW. In previous production cost
modeling studies, risks associated with implementing a new 20 MW facility were identified andlthe fina
operational study was conducted to mitigate ancillary services impact and excess generation. The table
below shows high level issues with potential solutions; based on management decision, only potential
solutions highlighted in red were studied (ancjllaervices and excess generation impact). When the

team studied economic sales, reducing spinning reserves, and shutting down a unit, these impacts helped
mitigate ancillary service impacts and excess generation. Therefore, the studies concluded the
combiation of the three scenarios would have the greatest operation cost saving for ay¢ay 20

period 0f$344,058,000 Please note: these scenarios have not been approved by departments and/or
management and are theoretical for the case of the study. 11D will have to modify various business
activities to ensure economic value of thef* U H FB@lar program and to mitigaor control risks.

Exhibit66: Potential Risks
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The final two operational studies reviewed a new 20 MW facility at $30/MWh project coming online

mid-2018, with taking into consideration various system scenarios being impeinerhe studied

scenarios were evaluated based on mitigating ancillary service impacts and excess generation.

Consequently, when we combine all system changes previously tested through a coordinated effort, then
value can be added. Please note: tistesy changes (economic sales, reduce spinning reserves and
VKXWWLQJ GRZQ D XQLW ZRXOG DOVR DGG YDOXH LQ WKH FDVH W
current portfolio).

Exhibit67: *H*UHHQ " 6RODU 2 SESdy SRS ,PS

The key assumptions used in the operational study were:

X Expected Price Forecast
0 2016 Load forecast
0 Spring 2016 LT price forecast +p@rcent
o 100 percentof the 3H*U H HSplar Project 20 MW project is sold to customers
simultaneous to the Commercial Operation Rxtie project built and throughout the life
of the project. If the project is not sold, then there will be additional costs that will affect
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the Rates side. Thdoes not consider the additional costs of revenue losses that may occur
if project
o All projects online and producing as expected by their respective CODs
0 Assumes the contract costs can be achieved through the procurement process. If there is
escalation in the contracts of pricing differences, then results will vary.
0 5percentinterest rate in NPV calculations
x High Market Price Forecast
0 Use high price forecast of gas/energy prices
X Economic Dispatch Sales
0 Assumes that the day ahead/real tgneups economically dispatch to serve load and sell
to all accessible markets; separate from term sales
x 3.5percent 6percentand 1percentSpin Requirement Scenarios
o |ID would buy spinning reserves to cover difference of spin with solar ye&:8nt 6
percentand 1lpercent
x Seasonal Unit Requirement
0 1 unit only required during the winter; 3 units only required during the summer

The market price was evaluated at two different levels; the expected market price forecast and high
market price forecast.HE high market price forecast was evaluated because it represent8 the 90
percentile of probability distribution using multipliers generated from the Monte Carlo Stochastic
analysis. The pricing scenarios are not meant to represent specific futurecmadkestances but

instead are intended to represent the potential price impact of a collection of uncertainties around key
market factors affecting the cost and availability of future gas supply. Below is a chart to reflect the $30
contract price, alongith the two different market price forecasts.

Exhibit68: Forecasted market price versus contract price
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The table below show the results of the operational study indicating the net present value (NPV) for the
multiple scenariosver a 26year period (chart below are in thousands). All operational studies contain
the sale of excess generation (MWh) into the market over tye&@Qperiod.

Exhibit69: Net Present Value of Annual Costs: System Solutiorts Tes

Alternative 1

As shown from the table above, the operational NPV with bringing on a new 20 MW solar project is
$4,062,420,000, with the expected price forecast overyge@0period. The production cost model
simulations indicated the combination35 percentspinning reserves, economic sales and shutting down
one unit had the greatest operational cost impact of $344,058,000. Each of these system wide changes
assume a coordinated effort within the Energy Department to ensure risks associatechvgjisiesn

change are mitigated to the greatest extent possible.

Alternative 2

Another option to mitigate excess generation, would be economic sales. The operational impact study

revealed economic sales had the second greatest operational savings of $334,630,000 (NPV over a 20

year period). Economic sales would be evaluated on afyHmasis and would utilize internal generation

WR UDPS XS GRZQ GHSHQGLQJ RQ WKH PDUNHW SULFHV ,,'TV FXUU
sales; prior to implementing, the policy must be amended and approved.

Alternative 3

Another option toeduce operational cost would be to reduce spinning reserves from the current 11
percento either epercentor 3.5percent both indicated savings. Spinning requirements are based on
several hourly varying requirements from the Southwest Reserve Shaong (SRSG) and the Western
Electricity Coordinating Council. Under normal circumstances, a Balancing Authority is required to
maintain, at a minimum, reserves equal to the loss of the Most Severe Single Contingency or the reserve
amount equal to the sunithiree percent of the load (generation minus station service minus net actual
interchange) and three percent of net generation (generation minus station service). IID must maintain at
least 5(percentof its contingency reserves as spinning reserveqin®yg reserve is the dime reserve

capacity that is synchronized to the electric grid and ready to meet electric demand within 10 minutes of a
dispatch instruction. Spinning reserve is needed to maintain frequency stability during emergency
conditions ad unforeseen load swings. The operational savings associated with reducing the spinning
reserves from Jdercento 6 percentand 3.5percentare $310,598,000 and $310,651,000, respectively.
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The table below breakdowns the estimated cost to operatepr8ent 6 percent and 11percent

spinning reserves. For example, looking at year 2019, if 1ID were to reduce their spinning reserves from
11 percento 6 percentthe estimated cost savings would be $2,038,219 and if 11D were to further reduce
their spiniing reserves to 3.percent the estimated cost savings would be $3,057,329.

Exhibit 70: Breakdown of estimated costs of spinning reserves

Alternative 4

Another option to reduce operational costs would be to shut down omeit(if) the summer and winter;
therefore, only three (3) units would be running in the summer and one (1) in the winter. The unit chosen
to shut down was based on unit heat Bjeshutting down one unit, it would mitigate the excess

generation with bringg on a new 20 MW facility. The operational cost savings (NPV overygeat

period) is $304,895.

In summary, a combination of all three scenarios provided the greatest NPV operational cost saving over
a 20year period. A summary of the cost savings eissed with each scenario are below along with the
ranking.

Exhibit 71: Operational Cost Savings
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Financial Analysis

The Finance Rates Section analyzed ifé* U H36I@ 'Rates, Estimated Number of Subscriptions and
Revenue Losbased on a proposed 20 MW Power Purchase Agreement for 25Tjeaexhibitbelow
VKRZV WKH FRPSDULVRQ RI WKH FRVW RI VRODU LQVWDOODWLRQ F
retail energy kWh rate and tHeH* U H K4@ar rate options. Thé@H U H K@ar rate options include the

fixed cost recovery portion of the base energy retail rates, which were determined from the latest retalil
electric cosbf-service study performed for 11D, and the inclusion of the contract price and cost
obligations mder the Regenerate purchased power agreement that is intended to be utilized for the

3 H* U Hadl§ program. This includes the estimated annual payments totaling up to $43.6 million that is
applied against the cost of energy which is $37.95/MWh. The horasscustomer class cost
subsidizatioris approximately $2.3 million (if 20 MW is fully subscribed then the subsidy would be
eliminated). All this equates to tHeH * U H34l@r'Rate. The rates do not include any program
administration, marketing, and SAP billing configuration.

Furthermore, after receiving offers from community solar developers, below is a summary of the
selected offer that provided a 20 MW solar farm where 10MW would be donated by the developer:

Exhibit 72 E-Green Solar Project Total Cost Comparison
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Exhibit73: *H*UHHQ " 6RODU 5DWH 2SWLRQV
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If a 20 MW 3 H * U H3%l@ program will be implemented at once or phased in approach. The estimated
number of customers listed below wikk required to participate in order to fully subscribe the program.
These numbers were calculated using average kWh consumption loads.

Exhibit74 & XVWRPHU 6 XEVFULSWIHRHRIRARODMUW BW RJIJUDP

If the FIT option wasmplemented for thé H * U H3I@r program, below is the estimated number of
participants to fully subscribe the program.

Exhibit75: & XVWRPHU 6XEVFULSWHRQ IRRODMJ BWRJUDP

The estimated annual cost imphaesbeen determined using thdlinig rate option.The crosscustomer

class cost subsidization was calculated using the generation from the solar system as indicated under the
draft Regeerate PPAThe annual impact to all retail electric customer is estimat&@.3 million if the

20 MW program are not fully subscribeBince this resource is not needed by 11D, factored in is an

estimated revenue for any excess energy sold in the open market to offset the annual impact to customers.
The annual cost impact des not include any program administration, marketing, and SAP billing
configuration.

Exhibit 76: Estimated Cost Impact
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Therefore, the optimal option would be to use an existing resource so that we implement &l pildtH H Q
program and set lower rates that will incentivize participation while minimizing cost impact and give an
opportunity for some revenue recovery.

Additionally, 1ID can apply a portion of the PBC Fund Balance to help offset the pifigeamount will
be basd on management decision.

E-Green Energy Program

In terms of developing a GreenEnergy Program it is recommended theaticipating customers enroll
for a flat per MWh monthly fee. This will provide businesses an easycdsivway to demonstrate
compliance in corporate sustainability objectiv&acramento Municipal Utility Distriaturrently offers a
Greene Energy progam in which it voluntarily accepts and supports the GeeEmergy Code of
Conduct and Customer Disclosure Requirements and independent verification methods. Tiie Green
Energy logo means:

x The renewable energy option contains only new renewable resources.

X The sources of energy supplying the renewable energy option are independently verified by
Greene Energy, operated by the nprofit Center for Resource Solutions.

X The purchaser of a GreenEnergy Certified renewable energy option is the sole "ownehkof
environmental attributes of a specific megawatt hour (MWh) of energy added to the grid.
Independent verification ensures that no MWh are dectlmted.

X The company offering the certified renewable energy option agrees to abide by the Green
Energy Cale of Conduct and Customer Disclosure Requirements governing its ethical treatment
of customers.

,Q $SULO ., IV GHVRXUFH 30DQQLQJ 8QLWTheYiiStQraghvelove WKH LP
is the expected case of RPS position, which uses waypes of RECs as the measuring unit and is
based on normal weather conditions:

Exhibit 77: RPS Position with Current Resources and Carry Over
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The chart below shows the REC production by year. Please note, any excess REZsdjena given
year can be retired with the same value for a future period up to 36 months. This is why the first Chart 2
shows a short position in 2025, but the chart below indicates its occurrence sooner:

Exhibit 78 RPSPosition with Current Resources and Carry Over
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As described by the current RPS law and will be described by the upcoming RPS guidelines post 2020,
., FDQ XWLOL]H 3 FRPSOLDQFH PHFKDQLVPV® VXFK DV 3RUWIROLR &
operational impacts of RPS complianEer example: the ket value of Portfolio Content Category

3&& LV O:UHF $ (EXQGOHG  SUR G REGM iddeXeDegyERHMWIhK H Y D O X +
Thelndex $/MWh = $30/MWhPCC1 REC $/MWrec = $13.5€hen thdotal renewable energy value =
$43.50/MWh. Below is alart of RPS pricing markets for each Portfolio Content Category from
September 2014 thru March 2016:

Exhibit 79: RPS Pricing Markets
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W LV LPSRUWDQW WR QRWH WKDW ,,'"TV FXUUHQWeS&RIW0BW LRQ RI 53
growth, higher than expected production from RPS facilities and over procurement of RPS resources.

Also, the occurrence of ndiexible generation is apparent as 11D moves forward with obtaining the RPS
compliance. The exhibit below is a forecasthe seasonal over generation for the next five years:

Exhibit80: Excess Generation Forecast

As a result, Bsource Planning has indicated 2017 is an ideal year to test an RPS sale due to the
following:

The RPS position isaery comfortable.

The hourly excess generation is projected to be high.

The 2016 market pricing is very low, which translates to a lower sale price.
A sale in 2016 would likely be much lower than current IID renewable costs.

X X X X
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X A sale could help recover sonimyt not all the net impact from renewables.
x The 2016 summer capacity (roatural gas) is needed due to Aliso Canyon concerns.

Some key considerations in a sale are as follows:

T 2017 is anideal year to test an RPS sale, but the winter of 2016 is a ¢jagtdye to the
following:
f RPS position very comfortable and hourly excess generation is projected to be high
f A sale could help recoveomeof the net impact from renewables; but not all
¥ RPS CarryOver
f CEC requires WREGIS retirement within 36 monthREBEC generation

f Studies show that consistent over production or low loads could cause RECs to build up
over a concentrated period to the point that there will be too many RECs to be within the

36 month retirement period and
¥ RFP for sale of RPS products
f Several parties have expressed interest ranging from $#23®0/REC + index
1 1D Risk Policy

f Need to check with Risk Management to explore if portfolio sale of excess energy/RECs

should fall under current language of risk policy
1 Balancing requirementsf Seller vs Buyer
f Agreement needs to limit the amount 11D will balance over/under generation or be 0
f Extra costs of balancing can range from $0/MWh
f Generation/Schedule Imbalance Risk

Resource Planning has indicated four methods of sale:

1. Unit Specfic Sale
a. Market not close to IID costs
b. For example: ask price can be $§5 but loss of about $35/MWh
2. RPS Portfolio sale at IID weighted average Variable System Cost
a. Ask price needs to be above the variable system cost levels to cover markets@ake$re
etc.)
3. Unit specific sale at IID incremental system cost
4. Unit specific sale at current market price
a. For example: $43.50/MWh, no more $50/MWh less than IID costs

Furthermore, the hours that could be sold that already correlate to the hourivieteng in overall
generation are highlighted in green in the exhibit below using 2017 as the example year:

Exhibit81; Best Hours to Schedule an RPS Sale
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A unit specific or portfolio based salgould require hourly analysis. All methods provide a revenue
stream and can recover costs, but the market costs will need to be evaluated. A REC program will not
reduce participating customer bills, but will provide green attributes for a fixed cogt ohttee monthly

bill.

Customer Education and Survey

Although significant time and resources have been dedicated toward development of this business case, it
lacks one very important elemerd survey of our customers. In order to achieve full subsanipfiar

the Community Solar an8lH* U H HEQeTgy programs, it is critical that we understand demographics,

QHZ SURGXFW DFFHSWDQFH DQG FXVWRPHU DWWLWXGHY DQG H[SF
recommendation to first develop a market study or suveptige the level of interest forrfd* UHH Q ~

solar program and a GreerEnergy Program. Concurrently, an educational outreach effort should be

conducted to inform customers of the benefits of such programs.
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While this particular study analyzed a bevyarctors and considerations, 11D will need to continue to run
assessments that fully consider pros and cons of various application of this type of program. Additionally,
a comprehensive analysis should be completed with the benefits clearly outweightogtein order to

begin implementing a specific application.
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Chapter 5: Potential New Resources

Base on the need for additional resources identified in the previous chapter, IID developed cost and
performance information for several resource optionghat are combined into expansion plans in
Chapter 7. In this chapter, the cost and performance assumptions for the candidate resources are
presented and discussed.

6HYHUDO NH\ DVSHFWV RI ,,'"TV FXUUHQW HQHUJ\ BRUW NRQ LU R FHQR/W
in consideration of the best mix of future resource portfolio. The following are the key considerations 11D
is currently scrutinizing:

- San Juan Project- IID has exitedthe San Juan Project at the end 2017. IID currently
receives into itservice territory about 106MW of baseload energy/capacity from San Juan
Unit 3. This capacity has been fully replaced with renewable generation and as load grows
and more renewables come online, IID will need to install quick responding generation.

- Renewalles Portfolio Standard and Emissions Reduction Requirements 1D is
PDQGDWHG WR DFKLHYH &DOLIRUQLDYTY 536 WDUJHW RI S
renewable resources by 2028d 2030 and beyond as required urg®B50 ,,'fV VHUYLFH
territory encompasses significant renewable resources, primarily solar, geothermal, and
ZLQG LQ DGGLWAnRE@awGanal Hydtoseddnrces.

- Load Growth Volatility =*IID recognizes the extreme potential for a wide array of
outcomes in the load forecast. Wienergy efficiency and conservation programs
increasing the overall impact, the load growth could be flat or negative. However, if the
economy vastly improves and the weather is more severe than normal, then the growth
could be faster than expected. Ither case, [ID must observe these positions in order to
be fully aware of how much and when to add or subtract resources in the most economical
and reliable manner.

- _OFUHDVLQOJ 5HOHZDEOH *HOHUDWLRQO ZIL-WXHaQlong TV 7UDQ
had renewble generation connected to its transmission system, largely geothermal
generation operating 24/7 at relatively constant levels. With the growth in solar and wind
development and the variability of their output over the course of a day, there will likely
bH DQ LQFUHDVLQJ QHHG IRU UHJXODWLRQ RQ WKH SDUW

- Maintaining a Robust Reliable Environment £+ 2QH RI ,,'fV NH\ RYHUDOO Gl
outlined previously in this document, is to maintain the balancing authority withla wel
balanced, reliabiliydriven environment. Any resources in consideration to be added to
., IV UHVRXUFH SRUWIROLR PXVW EH VFUXWLQL]HG IURP I

- Cost Competitiveness+ $vV D SDUW RI ,,'fV RYHUDOO PLVVLRQ WK
consantly motivated to provide the best fit, least cost alternative to serve IID customers.
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